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THE BENGUET IGOROTS. A SOMATOLOGIC STUDY OF THE 
LIVE FOLK OF BENGUET AND LEPANTO-BONTOC. 


By Коведг В 
(From the Anatomical Laboratory, Philippine Medical School, Manila, P. 1.) 


INTRODUCTION, 


During the intersessional vacation of the Medical School in the у 
1908, I spent two months at Baguio, the capital of Benguet Province, in 
studying the physical characters of the natives 
expect to find white people le of brown kins, but T found European 

` types among the Lyorots (Plate Т.) "Trips were made to Atok, Tu- 
Мау, and Capangan with parties under the direction of William H. 
Pack, governor of Benguet Province, to whom credit and thanks are 
tendered for his kindly coöperation in the work and his assistance in 
establishing the good will of the natives. Dean С. Woreesier, Secretary 
of the [uterior, also has my sincere gratitude for enabling me to carry 
through the work and for his many personal favors during its progress. 
T made excursions to points near Baguio from time to time, and obtained 
a few additional measurements at the Benguet Sanitarium and among 
the camps of laborers located in the vicinity of the town. 

Benguet Province is situated in ihe central part ot northern Luzon: 
Baguio, the capital, being somewhat less than 300 kilometers due north 
of Manila and about 30 kilometers east of the seacoast. ‘The mountains 
of Benguet form a part of the Cordillera Central del Norte of the island. 

sible portions of which lie in the north of the province 

aud in Lepanto-Dontoe. Baguio lies at an altitude of 1,500 meters 

above sea level. It has a temperate climate and is located among pine 

hills on an irregular plateau southwest of the center of the province at 
+ 78322 43 


No casual observer would 


thé most inae 


the terminus of one of the most remarkable highways of the world. 
The latter is to a large extent carved out of solid rock and in many places 
the deep cañon of the Виса River is crossed by suspension bridges. 
The plateau on which Baguio is located rises northward along the west 
of the province in the form of a group of rugged mountains intersected 
by small streams that cut their way through narrow gorges to Lingayen 
Gulf and the China Sea, passing through Pangasinan as well as Union 
Provinces, the latter inhabited hy Ilocanos, one of ihe most thrifty and 
energetic people of the Philippines, and great colonizers. The [locanos 
dorm the littoral population of the west coast of northern Luzon and 
have penctrated the mountains Чо some extent, ‘Lhe eastern part of 
the province from its extreme northern end io its southern limit is 
drained by the tributaries of the Agno River, beyond which are moun- 
tains separating it from the Province of Nueva Visca) The Province 
of Benguet is thus divided into mountain and valley, or highland aud 
lowland. The entire province is practically inaccessible, except over the 
Benguet Road, over the Naguilan trail from San Fernando, Union, or 
the trail from Aringay, Province of Union. "ће rivers that pass out 
of the province are filled with water during part of the year; their heds 
are rough, the sides precipitous and the mountains steep and rugged, 
so that both mountains and rivers form very difficult wavs of entry. The 
present governor is rapidly constructing trails in the mountains with a 
grade of from 3 to 5 per cent, the most audacious of these is nearing 
completion and will connect Benguet with the Province of Lepanto- 
Вощос. 

The inhabitants of this isolated region could have arrived ouly hy 
crossing high and rugged mountains, or by picking their way along the 
beds of the rivers during the dry season. Whether they came of their 
own accord or were forced from the lowlands by other peoples may 
never be known, I believe the Igorots pushed into the mountains ах 
bold pioneers in much the same way that the Puritan, the Scotch-Irish 
and the Cavalier crossed the Appalachians and settled the western part 
of the United States. ‘They probably exterminated or absorbed any pre- 
vious inhabitants and have built for themselves enduring monuments in 
their rock-ribbed and terraced rice paddies, and in the rock shelters for 
their dead. Their muscular development is phenomenal (29, 70,) and 
would put to shame the best American athletes. "heir laws and customs 
ave founded on justice and equity, and “an for, an eye and a tooth 
for a tooth? is often carried ont to the letter. C! ‘lization has not yet 
greatly affected the Igorots and they are being protected from its evil 
Influences as carefully as sedulous officials can protect them. They are 
one of the few uncivilized communities that civilization has tonched vet 
not defiled. 

The people of Atoc, in the western part of the province are a rep- 
resentative group of Igorots. Atoc is a bold point ihat juts out from 
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the terminus of one of the most remarkable highways of the world. 
‘Ihe latter is to a large extent carved out of solid rock and in many places 
the deep сайоп of the Bued River is crossed by suspension bridg: 
"The plateau on which Baguio is located rises northward along the west 
ol the province in the form of a group of rugged mountains intersected 
by small streams that cut their way through narrow gorges to Lingayen 
Gulf and the China Sca, passing through Pangasinan as well as Union 
Provinces, the latter inhabited by Ilocanos, one of the most thrifty and 
energetic people of the Philippines, and great colonizers. The Tocanos 
form the littoral population of the west coast of northern Luzon and 
have penetrated the mountains ‘to some extent. The eastern part of 
the province from its extreme northern end to its southern limit is 
drained by the tributaries of the Agno River, beyond which are moun- 
tains separating it from the Province of Nueva Viseaya. The Province 
of Benguet is thus divided into mountain and valley, or highland and 
lowland. 'lhe entire province is practically inaccessible, except over the 
Benguet Road, over the Nagnilan trail from San Fernando, Union, ог 
the trail from Aringay, Province of Union. ‘The rivers that pass ont 
of the province are filled with water during part of the year; their beds 
are rough, the sides precipitous and the mountains steep and rugged, 
so that both mountains and rivers form very difficult ways of entry. The 
present governor is rapidly constructing trails in the mountains with a 
grade of from 3 to 5 per cent, the most audacious of these is nearing 
completion and will connect Benguet with the Province of Lopanto- 
Bontoc. 

"Тһе inhabitants of this isolated region could have arrived only by 
crossing high and rugged mountains, or by picking their way along the 
heds of the rivers during the dry season. Whether they came of their 
own accord or were forced from the lowlands ћу other peoples may 
never he known. T believe the Igorots pushed into the monntains as 
n much the same way that the Puritan, the Scotch-Irish 
alier crossed the Appalachians and setiled the western part 
of the United States. They probably exterminated or absorbed any pre- 
vious inhabitants and have built for themselves enduring monuments in 
their rock-ribbed and terraced rice paddies, and in the rock shelters for 
their dead. Their muscular development is phenomenal (19, 70) and 
wonld put to shame the best American athletes, Their laws and customs 
ave founded on justice and equity, and “an eye for, ап eye and a tooth 
for a tooth’ is often carried out to the letter, Civilization has not vot 
greatly affected the Igorots and they are being protecied from its evil 
influences as carefully sedulous officials can protect them. They are 
one of the few uncivilized communities that civilization has touched yet 
not defiled. 

The people of Atoc, in the western part of the province are a rep- 
resentative group of Ígorots. Atoc is a bold point that juts out from 
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the surrounding mountains at an altitude of 2,000 meters above sea level, 
and its precipitous sides furnish an almost impassible barrier against 
attack, The inhabitants’ of this region were the last of the Benguet 
Tgorots to come under the jurisdiction of the United States of America, 
and it was only by superior force of arms that they finally submitted. 
‘They live on their rocky fortress, work the paddy fields of the valleys 
below, and return to their stronghold ai night. They are a self-reliant 
and progressive people, with sound judgment and wise deliberation in. 
their councils. The administration of their affairs is in their own hands 
under the guidance of the governor of ihe province, ‘Their chief baknon 
(old man) has already rected his house with galvanized iron for pro- 
lection from the tremendous downpours of rain which are so frequent 
in this region, and others are following his example. 

Men and women are on practically an equal footing. The men work 
away from home for means to provide food, shelter, and draft animals 
(for working the paddy fields), and when at home the men care for 
the children. The women work at home raising the small crops (ca- 
motes, coffee, ete.), prepare the food, and assist the men in the transporta- 
tion of surplus products to distant markets over siecp mountain trails, 
acting with the men as common c The women also have a voice 
in the councils and often exereise a controlling influence. The life of 
Ше Igorots fence of ideal sexual equality in many respects, and 
civilized nations might profit by their example, for they impressed me as 
а remarkably contented and cheerful people. 

However, the purpose of this article is not to pres 
qualities, but the physical characters of the Igorots. Observations and 
measurements were made of 100 adult males (164 years), 10 adult 
females, and 30 boys between the ages of 5 and 15 years inclusive. I 
also measured a number of Japanese, Chinese, Tlocanos, and ‘Tayalogs, 
but these data will be reserved to he presented in later papers on the 
various Filipino peoples. Four groups will he considered in detail with 
each observation or measurement. T ty of the four groups ix: 
Lepanto-Bontoe [15], mountains of western Benguet J. the Agno 
River valley [80], and Baguio aud vicinity [27]. Fourteen of the Le- 
panto-Bontoe Igorots are adult males, and 1 is a boy. Forty-six of the 
mountain Igorots are adult males, 10 are adult females, and the re- 
mainder are boys. Twenty-two from the valleys and 22 from Baguio 
and vicinity are adult males, the remainder boys. (‘Table T.) 


mt ihe moral 


he nati 


METHOPS EMPLOYED. 


The body parts are measured from the ground up by means of a 
graduated vertical rod with a sliding horizontal pointer. Other meas- 
urements are made with sliding calipers (compess d'appaisseur-Colin). 
Lead е ас fuse wire is used in taking head outlines, a hinged brass 
bar ^. employed to measure the facial index, and general descriptions 
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are given of hair, brows, eyes, cars, nose, and skin. with occasional 
sketches 

Measurements and observations are made on the naked body of 
each individual, except the women, the usual breech clout not interferi 
at all. Some difficulty is experienced in obtaining one measurement, that 
of the superior extremity of the great trochanter of the femur, due to 
the solidity and rigidity of the hip muscles as the individual stands in the 
erect posture. 

` suremenis of the lgorots follow the personal instructions 
which Г received [rom Professor Manourrier in Paris during the sum- 
mer of 1906, and 1 wish at this time to express my gratitude for the 
painstaking care exercised by him through the course of my training. 
The methods employed have heen used by me during the past two years, 
and as they will apply to future work on the matives of the Philippine 
Islands, a brief résumé of the most important is inserted here, 


The individual should stand in the position of a вон ет (62). Projections are 
then made with the anthropometer as follows, using tlie level of the soles ef the 
feet as the base: 

WEIGHTS. 


1. Body height—Allow the beam to fall with a click on the top of the head 
(vertex). 5 

2. Bar height.—the beam should point into the external auditory meatus 
(meatus acustions ccternus). 

3. Chin height —The point at lower edge of mandibular-symphy: 
rantia mentalis). 

4. Stermun—Dress down firmly in the sup 

5. Umbilicus.—The level of its middle. 

6. Pubis—The superior border of pubie hair. dl use the actual level of the 
pubic spine [Aibeeentim рибен). 

7. Acromion—The level of its outer tip. 

8. Tho elbow’ (cubitus) —The level of the joint furrow in the flesh, at the hend 
of the radius {capitulum radii). 

9. Wrist (сагрия) -- ре level of the lower extremity of the styloid process 
(processus styloidus) vf the radius. 

10. Tip of middle finger (digitus medius) wilh hand extended. 

11. Trochenter.—Pvess extremely hard on (ће upper end of the femur (ғо 
chanter major). 


з (protube- 


ternal noteh {incisura jugularisi 


12, Knee (genu) —The line in the rear on the skin passing exactly through 
the joint at the upper outer end of the tibia (condylus lateralis). 


HREADTUS. 


(Made with triple elbow calipers.) 


1. Shoulder hard on the outer tips of the acromion processes. 
IHip.—The outer lips of the iliac erests {eriste iliaca). 
3. Thigh.—The outer part af the trochanter (trochanter major). 


4. Peivis—Vrom the anterior superior edge of the symphysis to the diamond- 
shaped depression in the back, over the lumbar region. 
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The masterful work of Rudolph Martin (“Die Inlandstänme der 
Matayischen Halbinsef' (23)) is freely utilized in the course of the" 
present study hucause of the complete presentation in tabular form of the 
results of recent investigators regarding the people associated with eastern 

Asia. 
"The present. article is divided into eight parts the Inst тес of which 
form a summary ; these parts are as follow 
1, Stature; 1T, Body Pa 


Characters; VI, Somatologi 
mentary ‘Theory of Heredity. 


THE BENG 


T 1GORO' 


111, Lead Form; ТУ, Physiognomy: V, Deseriptive 
Race Types; VIF, Three Selected Types: VITI, Supple- 


T. STATURE. 


The Lgorots а people of small stature (below 160 centimeters) 
although many individuals are above the average and some are tall. 
(Table JTL) The average or mean height of 104 adult males and 10 
adult females is 151.0 and 146.7 centimeters, respectively. 


Further analysis reveals the fact that these groups are not homogeneous. 
Only 60 per cent of the adult maies are between the height of 150 and 1 
centimeters, a wide range for so small а mmiber of individuals. ‘Phe mode or 
height of greatest frequeney {hence the fashion) is 150 centimeters, although 
there is oniy one less individual at 182, 154, amd 136 centimeters respectively. 
The median (which has an equal number of individuals above and below it) 
153 centimeters. minimmu is 142 centimeters, and the maximum is 170 
centimeters. There is an even distribution of individuals between 148 and 158 
centimeters; there are 25 above 158 and 11 helow 148 centimeters, (Table 11.) 
А curve constructed from the mimber of individuals at the various heights 
represented by ordinates and abseiss would not be a normal Gaussian eu 
but would be plitykurtic ({lat-topped(74)) 45) with a tendency toward tallnes 
indicating great variability, and more than one type of man. 

The mean height of U Bontoc Igorots is 158.6 centimeters. One is oniy HS 
centimeters high, one about 136, and 7 are about 164 centimeters, ‘The three 
groups are significant when considered in connection with similar ones from the 
highland and lowland regions, 

The mean height of 46 adult тие Igorots of the highland region is 154.9 centi- 
meters, the minimum is 142, and the maximum is 170. "The height is less than that 
uf the Bontoe Ixorots, and the variability is greater, but the height is more than 
Urat of the lowland Igorots, 

The mean height of 22 adult males from the valley is 153.6 centimeters. The 
smallest is from "Trinidad in the open country, and the two tallest are from 
Buguias, which is in the northern end of the province, near Lepanto-Bontoc 
‘The mean height of the 5 men from Buguias is 145.2 centimeters, while that of 
the 5 from Trinidad is only 152 centimeters. This would snagest that there is 
an clement of small people at Trinidad. ‘Phe 3 men from Baguio and the 5 from 
Kabayan hare a mean height of 156.8 and 151.2 centimeters respectively, which 
wonld indicate the same for Kabayan. JTowever, five individuals are not enough 
from which to determine a mean height, although the measurements do indic 
the characteristics of a part of the population. 

The mean height of 22 adult males from 1 


"io and vicinity is 149.1 centi- 


418 BEAN, 


ined for Jack of an interpreter, but many 
this reason the group is not 
inidad, Baguio uml vieinity. 


meters. ‘Their nativity was not asce: 
. of these probably come from Trinidad. Fo 
characteristic for the whole province, but for 

‘The individuals of each of the three groups, Lepanio-Bonive, Highland, 
and Lowland, may be divided into those of small, those of intermediate, 
and those of great height. зе height of the small individuals varies 
around 148 centimeters (cf. Negrito); that of ihe large individuals 
around 165 centimeters (еј. European); and the height of the greatest 
number of individuals is about 154 centimeters (cf. Malay). The people 
of Мос are slightly above and the people of Baguio and vicinity are 
slightly below the figures given, but the three groups are deliniiely 
represented there as elsewhere, ‘Ihe conclusion from the examination 
of the height alone is that at least three groups of people make up the 
Tgorot population. (Table II.) 

The mean height varies directly with the altitndo, but probably this 
variation is not dne to the effects of mountain or river, hut to the 
difference in type of the individuals making up the population. The 
accessible parts have been influenced by infusions of blood from outside 
of the Province of Benguel, whereas the inhabitants of the inaccessible 
regions are more like the original type. However, it is possible that 
outsiders of a bold and daring nature peneirated to the most inaccessible 
regions, and these may have heen tall individuals who increased the 
average height of the community by their presence and by their progeny. 

The mean height of the Igorots is 3.6 centimeter: ater than that 
given by Martin(26) for the inhabitants of the Malay Peninsula, It is 
also greater than that of the Veddahs of Ceylon (Sarasin), bnt it is less 
than that of the Annamitest 4), the Japanese, ће Koreans, the Javanese 
and various other peoples in the region adjoining eastern Asia. 

Sexual differences in height can not be fairly stated because so few 
women were measured, but it may he of interest to note them. 


The mean height of tho female Igorots is 146. 
ceutimeters and the maximum 154 centimeters. The mode is 146 ceutimoters 
and the median 145 centimeters. ‘The female height throughout the world is 
7 per cent less than the male, or jn other words the female is 93 per cent of the 
male height(27). Therefore, since the mean height of the Igorot women квоти 
be only MAT centimeters they are proportionately taller than the men. 


centimeters, the minimum 135 


STATURE AND RACE, (50) 


Although. local conditions acling on the sume people for many thou- 
sand years may effect a change in stature, yet it remains true that stature 
is a potent factor in race differentiation. Pood aud nutrition play a 
part in determining this characteristic, and artificial selection is at work 
in modern social life, tall individuals being selected in marriage because 
goodly stature in youth implies a bountiful store of vitality. Occupa- 
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tion and habitat may influence it in the individual, but this is not 
transmitted to the offspring. City life reduces stature, but attracts tall 
men, so that the one balances the other. The tall, hardy pioneer survives 
in the mountain, but poor nutriment causes a decrease in height; hence 
a similar balance is found there. However, these influences act only 
on the individual and if they become hereditary it must be after count- 
less generations, 


Racial differences in stature are characteristic and persistent. The Malays 
are everywhere inclined to be short, and the Polynesians are inclined to tallness. 
‘The Scotch are the tallest people of Europe, the southern Italians are almost 
dwaris; the first live in the mountains and the latter inhabit the coast, The 
Adriatic has 2 body of very tall people along ils northern borders, but the 
mountiins of middle Europe are inhabited by short individuals, The Teutonic 
people have retained their height wherever they have gone. The inhabitants 
along the shores of Brittany, which were ravaged so fiercely by these northern 
barbarians, are taller than the people of the interior, The valleys south of 
Germany (Tyrol) lave been infiltrated ћу the tall invader, leaving the short man 
in the mountains, 


Many other instances could be cited to prove that stature is incident 
fo race, but as the weight of evidence is in favor of this, the burden of 
proof resis with the opposition; as well argue that long heads are due 
to monniain height, because long-headed Igorois are found high up in 
the mountains, as to say that short stature is due to high altitude, or 
vice vers, However, it may be that stature, like so many other charac- 
ters, becomes altered by environment in the life of a single individual, 
but the altered condition is not transmitted, until, through countless 
generations in the same environment, the altered character becomes fixed 


and inheritable. 
The stature of the Igorots then, is probably a racial character, and not 


a local condition. ,. 
STATURE 4 


ND AGE, 


The stature of ‘the boys as contrasted with that of the adult male 
and the relation of growth to age deserve consideration. The ages which 
I have given are not exact in every instance, because is determined 
by the number of rice harvests since the birth of the individual, but as 
the vice harvest is annual, this method of record is fairly accurate. 


Tho individuals are arranged in small groups from the 
and in larger groups above this age, (Table IV.) The mean stature increases 
about 5 centimeters per year up to the age of 16, when the adult height is 
apparently reached, although а slightly greater height is found between 20 aud 
30. The height at 18 and 19 is less than that at 16 and 17, bat the small 
number of individuals at 18 and 19 may account for this. For the same reason, 
the great height of 5 men above the age of 50 years, and that of the boys from 
5 to 10 years of age, ато not fair estimates. 
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The two most significant features of the relation of height to age arc 
the apparently carly maturity of the Igorots and their aquisition of 
maximum height at an earlier age than Europeans. This agrees with 
the conclusions of Martin (29), regarding the inhabitants of the Маја 
Peninsula, Hastings (17) has presented the average height for each age 
of 8,245 typical male American school children, his figures compared 
with the height of the Tgorots shows a difference of about 10 centimeters 
in favor of the American children at euch age up to 17, and a further 
increase of about 10 centimeters to the ave af 19, when the American 
hoy is 20 centimeters taller than the Igorot. Ihe actual height ax well 
as the growth of the American children conforms well with ‘Topinard’s 
deductions from measurements of 1,104,841 Eurapeans (61), The age 
in the latter instance js carried hevond 30 and the greatest height js 
found to be between 30 and 40 years. ‘There is an annual increment 
in height up to 35 vears(90), 'Phis increment decreases during the pe- 
riod of from 1 to 5 years, makes a sudden xl ight increase at 6, remains 
stationary from ? to 10, increases progressively Crom 11 to 16, decreases 
suddenly at 17 and slowly thereafter to the age of 35, when the increase 
in height ceases, 

The growth of the Igorats is similar to this 

The stature increases steadily from 10 to 17 Years, there is a decrease 
to the age of 20, then an increase to the maximum between 20 and 30. 
After 30 the height decreases slightly to the age of 50. 

‘The relative height increment of the Igorot boy is not unlike that of 
Ше European girl because the annual inerement decreases in both Trom 
the age of 13 to 19160), 


DISCUSSION OF STATURE. 


In conclusion it may be said that the growth of the igorot is similar 
to that of the European, but that it is more rapid. The Igorot male 
is as well developed at the age of 16 years, as {be European at 18. The 
maximum height of the Tgorot ‘hed between 20 and 30, that of the 
European ten years later. The relative growth of the Igorot boy is in- 
termediate between. that of the European girl and the European hoy. 
The height of the different groups of Того (12) varies directly. with 
the altitude and inaccessibility of their location, but the vate of growth, 
the time of maturity and the aetnal height are probably characteristic 
of the stock and not due lo environment, 

‘The stature of the adult male Iġorots is represented by a curve whieh 
is seen to be irregular. (Fig. 1) With only 104 individuals some 
irregularities in the curve might be expected, which would be smoothed 
if 1,000 had been measured, but evidence indicates that irregularities in 
а curve of 100 individuals mean a diversity in type due to previous mix- 


‘European is used in the sense of the white or Cancas 


Fic. po The large vertical column of numbers 0-14, represents the absolute number of Igorots, and the large horizontal row of numbers, 124-172, the 
stature of the Igorots. 


The vertical column of small heavy numbers, 0-: 
bers, 150-200, the stature of the male negrocs. 


Large scale and диге | —— Male Tgorots, А = Hottentot, Busbmau, Negrito. 


[S female Igorots B=Quinea Coast negro. 
male negroes C= Mulatto. 


па Kafr negro. 


20, represents the absolute number of male negroes and the lower row of heavy horizontal num- 


Small scale and figure— 


“SLOMODL 


Ic 
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ing of types. This meaning is obscured by constructing a curve with 
1,000 individuals from the same population. 


Take for instance the height of about 150 negroes that Г measured at the Johns 
Hopkins Hospital Dispensary in 1906. ‘There is great irregularity in the curve. 
whieh has seven summits, as may be seen in the small figure in the chart. Exel, 
of the summits represents a group of negroes well recognized in the United States, 
and known to exist in about the proportion and with the height given, Pygmies 
are rare, Hottentols are not plentiful, and extremely tall negrocs aro seldom 
found. ‘The Guinea Coast negro, the Kaflir and the mulatto make up the bulk 
of the negro population in America, With 1,000 or more individuals, the types 
as represented by the height would be obscured and only an average negro height 
would be the result. Topinard(62) classifies 48,282 negroes and mulattoes hi 
height and arrives at a single result, to wit: The average of the American is 
the same as that of the African negroes, namely, 168.1 centimeters. This 
not insigniticiant result in itself, but it leaves much Lo be desired in the elussifi- 
cation of negro types. Much depends upon the selection of individuals, but in 
& random sample with no selection there should be no spurious types, There 
was по conscious selection of negroes or of Igorots, but every available individual 
was measured. 


a 


‘Three summils are evident in the curve of height for the female Tgovots 
as well as for the males. ‘The summit for tall women (160 centimeters) 
is considerably prolonged, while that for small ones is not. The inter- 
pretation of the curve would be as follows: 


The large central portion represents the majority of the people, and this is 
the most frequent type. The two extremes of the curve represent a small and 
а tall people who have mixed with the others. ‘The small people are few in number 
and have had slight influence in altering the type, while the tall ones are in 
greater numbers and have modified it considerably, causing the central part of 
the curve to be tlat-topped by increasing the number of individuals with height 
above the mean. Reasoning from this premise we may conelude that the о 
stocks of Тдогойз had a mean height of about 150 centimeters or less, which is 
the same as that of the people of the inland part of the Malay Peninsula(2s). 
Martin's curve, however, shows three summils for both males and females, 
and there is evidence of three peoples among his subjects, so one must 
search hack of this for the primitive stock. Whatever that may have been, 
the influence of a tall people is evident, and this came at a remote time, when 
the tall people were present in great numbers. Later came the influence of the 
small poople, which there is good reason to believe were the Negritos. The mean 
height of 10 male Negritos of the Philippines according to A. B, Meyers is 14 
centimeters, with extremes of 140.1 and 150.5 centimeters respectively (29) ; 
Montano gives the mean height of 18 male Philippine Negritos as 148.4 conti- 
meters; Deniker(14) presents 42 Acta-Negritos with a mean height of 1465; 


Keane(21) gives the mean height 147,3; and Reed(41) states that of 48 mixed 
Negritos to be 146.3 centimeters. ‘The height of 4 adult malo Tgorots is 142 
centimeters, und there are 32 below 150.5 centimeters. The height of 5 male 
adults is nearly 170, and 60 per cent are above 150 centimeters, It is easy ta 
conceive that a few Negritos would become attached to the Igorots in their 
progressive conquest of the mountains, but it is not so easy to believe that a 
{all people has joined them in the Philippines to make up about one-third of their 
number. Stray refugees or adventurers may have come to them from time to time 


Ut 
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in their mountain fastnesses, as im the сазе of an Посапо, 168 centimeters in 
height, who came to Atoe from Union Province at the age of 15 years, fought in 
the war parties of the chiefs and was aceepted as one of them for his continual 
daring una bravery. Не is taller than the average Igorot, but not above the height 
of three of those measured. The Spanish influence must be reckoned with because 
the Spaniards have been in contact with the Igovots for at least fifty years (7), 
although no individual measured showed any indication of the Spanish influence 
in physical characters, A few tall men added to the Kgorots from Lime to time 
y have had a slight influence, but they could not have altered the average 
height materially; furthermore the inaceessible parts have the tallest individuals, 
and the Bontoe Igorots, the most inaceessible and remote, аге the tallest of the 
dgorots. 


IL PROPORTION OF THE BODY PARTS. 


The measurements made on the living are necessarily more inaccurate 
than those upon the skeleton, but with proper precautions and great 
vare they may be used as differential factors in the physical anthropology 
of a people. 


UPPER EXTREMITY. 


(Extremitas superior.) 


The Igorots are essentially short-armed, although there are long-armed 
individuals and the several groups show differences in the absolute length 
as well as the relative length. The mean (absolute) length of the upper 
extremity of 104 adult males js 67.82 centimeters, which is less than 
that of any other related Malay peoples, except the Senoi group (30) in 
the Malay Peninsula, and it is little less than that of ihe Japanese. The 
length decreases progressively with loculity and altitude from the high- 
lands to the lowlands as may be illustrated by grouping to show the mode 
and the extremes: 


Absolute length of upper cetremily, in ccutimeters. 


© Group, sex and age. 


Highlands 
Е Lowlands 


Boys, 12 to 15 
Roys, 10 to 12 
| Boys, 10 and less.. 


The range of variation judged by the difference between the extremes, and the 
spread of the mode, is greater in the lowland than in the highland or Rontoe 
groups, which indicates greater diversity of type in the lowlands. Reasoning 
from this premise, the conelusion is that Tgorots from the lowlands are more 
recently mixed than the people from the highlands or from Bontoe, 

The variation of the upper extremily as expressed hy the difference between 
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minimum and maximum, is 31 per cent of the maximum length Tor the entire 
extremity, 2) per cent for the upper arm, 30 per cent for the forearm, and 40 
per cent for the hand. The actual variation in centimeters is: 


Centimeters, 
Entire extremity 23.1 
Upper arm | та 
Forearm 9J 
Hand 8.0 


The upper arm which is least variable is therefore a better factor 
Гог testing type differences, and the greatest difference is found between 
the Lowland and Highland Igorots in this pa lt mean length for 
the Bontoe Igorots is 0.8 centimeter greater than that of the highland 
group, and 2.0 centimeters greater than that of the Tyorots of ihe low- 
lands. The mode is 1 centimeter greater for the Bontoc Igorots than 
tor the highland people and 4 centimeters greater than for those of the 
lowlands. (‘Tables V, VI, and VIT.) 

According to this standard and by the total length of the upper ex- 
tremity, the Lowland Igorots correspond to the Senoi of Martin(31), the 
Т Шапа and Bontoe Igorots to the remainder of the population of the 
Malay Peninsula, as this table indicates: 


Mean lengths of upper ertromitij, in centimeters. 


| Forearm. | Hand, 


Arm minus; Upper 


hand, arm, | 


2 
g 
= 


Abso- Кеја Abso- Rela. 
Tote. | tive. | tute. tive. 


Rela- 
с. 


Inte, | tive. име. | tive. 


е Rela:i bso! Relu- j 
1 


18.8 | 16.8 | 10.9 
14.3 Í 17, 11,3 


32.5 | 28.0 за | 21 
8 31.0 | $0.3 ! 19. 
9:511 | 34.0 | 40.4 1 


pass | 12 | па 
| | 
Lowland ...... 43.8 | 50.5 1 82.3 | 55,6 18,7 | 22.9 | 155:162| 10.6 5 
Mighland . x 6|255:1958 | 22.4 | 11.4 16.0 | 10.3 ! 
| Bontoc 2 3 233 в na 
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Martin's Senoi group is almost exacily the same as the Lowland Igorots 
in the absolute and relative length of the entire upper extremity, the 
upper arm and ihe hand, and in the absolute length of the arm minus 
hand, and the forearm. "Phe Igorats from the lowlands have a relatively 
longer forearm, and a relatively longer arm minus hand than the Senoi. | 

Martin’s groups of Blandas and Malayen are similar to the Highland 
and the Bontae Tgorots in ever measurement, except that of the forearm 
{absolute and relative), wherein the Bontoc Igorots exceed alt other: 
"Ре relative forearm length of the Bontoe јх 14.8 centimeters which 
equal to that of certain Europeans, below that of other Europeans, and 
considerably less than that of the negro(34), 1 corresponds to the Me- 
nangkabau-Malayen and the southern Chinese of Hagent33), and ov- 
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eupies a position midway between that of the Japanese and the South 
American Indian. 

The relative upper arn length of the TEishland lgorots, which is the 
sume as that of the European (19.8 centimeters) is as great as that of 
aux other people so far measured except the Sikh (20.1 centimeters) (39), 
The relative hand length of the Bontoc is also the same as that of the 
Puropean, and the relative length of the entire upper extremity is but 
а trille Jess. "Phat of the paris of the пррег extremity and of the entire 
upper extremity place the Bontoc Igorots nearer the European than are 
the Highland ог Lowland Igorots, and the 1 Ughland are nearer than the 
Lowland. The hand of the Highland, and of the Lowland as well, is 
unlike the European, Chinese, or negro, because it is relatively shorter, 
It is the same as that of the Igorot women, hut Jess than that of any 
other people except the Senoi of Martin, 


The absolnte and relative length of the entire upper extren 
of its parts js slightly less for the women than for any group of men. 
hands of the women and the men of tho highland group. however, are e 
the same in relative length. 

‘The ratio of the forearm to the upper arm, the so-enlled “brachial index 
is important to establish the relationship of the Tgorots to other people. This 
index is 76.2 for the adult male and 75.6 for the adult female Igorots, It is 
76.9 for the Lowland, for the Highland, and 73.1 for the Bontoc. The 
brachial index is am additional differentiating factor for the Lowland Igorots, 
placing them in the same class as the Seno, while the highland and Bontoc 
groups in this factor, as in so many others, are more Jike the European. The 
brachial index of the living has been determined by many different methods, and 
by so many different authors, that divergent results ave reached on ihe same 
people. For instance Sarasin found the iudex of the Veddahs to be 91.9, while 
Martin determined it to be 73.8632); Weishaeh gives for Germans an index of 
$3.5 and Teumin for the Russian Jews one of 72. As Martin remarks there is 
great need for a fundamental reform in the methods of measuring the living. 

The brachial index on the skeleton is greater thin on the living, and is given 
by Martin for Europeans as 72.5, for Negritos, 83, and Гог the Senoi, 78.9. On 
the living, Marlin gives the Senoi, 76.0 and the Blandus, 73.2, which again places 
the Senoi and the Lowland in the same elass, while the Bontoes are nearer the 


d of each 
The 
tly 


алдах. 
LOWER EXTREMITY. 


(Extremitas inferior.) 


‘The measurements of the parts of the lower extremity are more exact 
than those of the upper, because in the Jatter there may be unconscious 
and unnoticed shifting of the parts when the measurements ure being 
made, whereas in the former there is greater stability because the puris 
are placed firmly on the ground. "ће height of the pubis taken. from 
ihe pubie spine is more accurate than the height of the trochanter, 
bility and the ease with which the spine ix located, 
les and ligaments over the trochanter 


because of the а 
whereas the heavy f 
interfere with exact work. 

Parallel measurements for comparison indicate that the pubis is 


ia, mu 
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slightly lower than the trochanter in the Igorots, hut this may he due to | 
the heavy gluteal muscles and fascia lata ocenrring in these incessant 
mountain climbers. H 


© Height of trochanter and pubic spine compared, in centimeters. 


Group. 


i 
i ! 
' | 
Bontoc 
j Highland 
i Lowland ` 
; 
$ 
i 


Here again as in the other measurements, the Bontoc is the greatest, i 
the Lowland least in absolute length, and the highland group is between 
the two. ‘These measurements represent the absolute length of the entire 
lower extremity, and a glance at the next {able will show that the rel- 
ative length follows slightly the absolute length. Again there is the 
similarity between the three-groups of the Malay Peninsula(25) and the 


Igorots. 
B Length of lower extremity, in centimeters, 
лети | | 
| | Kurire jAprroshnate height g 
- of ankle. a 
croup. ixl | | $: 
: Relative. i : 
1 Bontoe 
; Highland 


| Lowland . 


Tot. 
Woinen. 


The lowland group again corresponds to the Senvi, the relative length 
of the Bontoc lower exiremity is almost idontieal with that of the Euro- 


pean, and is less (han that of the negro, but considerably more than the | 
Japanese. А 

The women have absolutely and relatively shorter legs than the men of е 
the highlands, with whom they should always be compared, because they 4 


'belong to that group. 

The length of the leg-minus-foot is approximate hecause the ankle 
height was obtained on but thirteen Igorots. However, the average of 
even so small a number emphasizes a fact that I observed constantly, to 

Р wit: The distance from the internal condyle to the sole of the foot is 
so short that it could with difficulty be measured, especially where the 
surface of the ground on which the individuals stood was rugged. The 
ankle height is similar to the hand length, especially in so far as the 
shortness is more pronounced in the highland and lowland group than in 
the Bontoc. 
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Length of leg-minus-foot, in centimeters. 


Absolute, Relative.) 


i Group, | Number, 


Вошос H | 
| Highland. к! 
| Lowland н | 
; ‘Total 101: 


The absolute length of the leg-minus-foot follows the stature closely, 
but the relative does not, since it is equal in all ihe groups. 

The intermembral index may be calculated (rom this, comparing it 
with the arm-minus-hand, but a fairer consideration under Ше cireum- 
stances would be a comparison of the entire lower with the entire upper 
extremity. Both are given so that the intermembral-index may be com- 
pared with that for the inhabitants of the Malay Peninsula (30). 


Intermembral index, è 


Arm-minus-hand-rs, Entire extremity, 


| 
| 

{ cam. Do lemminusfoot. : upper ex. lower. 
сюн. | i | 
H | Bean, j Bean. Mari. | 
+ Bontoc u| тов | Bandas 71.4 іалам 87.3 ; 
1 Highland 1| 70.0] Be 4 | Malaren $31] 
j Lowland H| 69.2 | Senoi 1. SenoiL. S41 i 

‘Total J| 700 


j Women, 


The Igorots have relatively longer arms as a whole in proportion to 
their legs than the Malays of the peninsula, but there is a general соп- 
cordance as usual, and а similarity exisis especially between the lowlands 
and the Senoi. The arm of the women although 5 centimeters absolutely 
shorter than that of the men, is relatively to the leg. about as long. 

For the parts of the lower extremity the absolute length of the upper 
leg (femur) is the difference between the height of the Киев and the 
trochanter, and the absolute length of the lower leg (erus) is the dif- 
ference between ihe height of the knee and ankle. 


Length of the parts of the lower extremity, in centimeters, 


solute. | Relat 


| Bontee 
| летата 
Lowland 


[5 
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AN the lengths show in general the same relation between the groups of the 
Malay Peninsula and those of the Iyorots ax the preceding measurements, 
that the tibio-femoral index is from five to tem points higher for the 
‘This corresponds to the crural index of Hagen(36) for the Malay and Melane 
people, which is 90.8 “hei Alas,” and 94 "bei Nen-Merklenburger 
measurements are equal te those of the Enropean amd Japanese, and are less 
than all other related Kast ie people execpt the Aino. The Jength af tt 
upper leg, both absolute and relative, is less Гог the igorot women than for any 
of the women from" the Malay peninsula. 

The relative length of the npper leg follows the absolute, ax docs the relative 
length of the entire lower extremity, во one may say the length of the lower 
extremity is determined by the length of the wpper leg, which in its turn 
determines the stature of the individual, In other words the correlation ФГ 
stature and length of upper leg is pronounced, 

The same is not true of the lower leg, but rather the opposite, With absolue 
inerense of length of the lower leg, the relative length decreases, so that the 
shortest Igorots have relatively the longest lower less. 

The tibio-femoral index presents this clearly, Compare it with the brachiat 
index, and a striking similarity between forearm and lower leg is noticed. The 
shortest individuals have relatively the longest forearms and lower legs, while 
ihe longest individuals present the reverse. 


except 


өг 


It may be of interest in connection with the hody parts to present the 
absolute dimensions of an Igorot and of a Nenoi mant38). Select- 
ing an individual Tgorot with the зато height as the Senoi wan, the 
body parts correspond almost exactly, rept that the hand af the Tgorot 
is shorter and the upper arm longer than the same members of the Senai. 
This is corroborative evidence in a special case of the general evidence 
obtained from the averages of the body parts. (Fig. 2.) 


о 


Fic. 2.—Absolute length (in centimeters) of the bo 
aud 


parts ot à Senoi man (left figure) 
Igorot man (right figure), 
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The absolute and relative length of the extremities of the Igoroiz may 


ђе ed in contrast with similar measurements of other people. 


"The absolute length of the upper extremity of the Tgorots is less than that of 
any other Eastern Asiatie people except the Senoi. The Northern Chinese have 
the greatest and the Japanese an intermediate length, or nearer the length of 
the Igorot arm. 

The relative length of the upper extremity of the Tgorots ix less than that of 
the majority of the associated people. However, the Japanese and the Senoi 
have this relation shorter; the former the shortest af all, and the Ved 
Minos the longest, with the Europeans intermediate. ‘The Tgorats 
between the Europeans and the Japanese. 

‘The absolute Јеп of the lower extremity of the Igorots is less than that 
of any other except the Japanese and Cochin Chinese, who have this dimension 
slightly less than the Tgorots, The Tapanese have the shortest and the negroes 
the longest legs of all people, while the Europeans are intermediate. The Aimo 
and the Jgorot are almost identical in leg length, and are midway between the 
Japanese and the European, 


nd 
are midway 


Martin's observations Jead him to conclude that relative leg length amd 
absolute leg length follow each other closely, in which I agree with him. Che 
relative leg length oi the Tgorot is slightly nearer the European standard. hut 
otherwise corresponds to the absolute leg length. 


SIOULDER-HTI-PELNTS. - 


The shoulder width (acromian). and the width of the hips (iliac) 
may he contrasted and compared with the height, to determine relation- 
ships and differences. 


Relation of the (iliac) width of the hips to the (aeromian) width of the 
shoulders. 


| Shoulder. | Hip (coxa), | Rel 
ы аро 
Abso: | Rela- ja Ant. 
tive, | Inte. ; tive, [breadth.| post. 


Pelvis, 


Xun 


„ber apo | цел 


Group. 


Pelvic 


i lute. index. 


Ee 
16,6 | 
17.0 
16.0 


is] soj 220 
16 | 350 | 26 
314 


Lowland 


Total 
Women... 


French men. 
French women. 
Belgian men 
Belgian women 
Negro ше! 
ropean men. 


„innen. 
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‘The shoulders of the men are relatively (to the stature of course) wider than 
those of the women and the Lowland men have the widest shoulders, "The hips of 
the women are relatively wider than those of the men. ‘The _ PP breadth is 

2 shoulder 
naturally greater among the women, but this is much less for Igorots than for 
Europeans. 

"The Bontoc and Highland Igorots approach the European more closely than 
do the Lowland. The difference between the Bontoe and the Frenchmen is 5.2, 
the difference between the Lowland and the Frenchmen is 7.9, and the difference 
between the Igorot women and the French women is 10.6. The reson for this 
disparity on the part of the Igorot women is not so much iu poorly developed 
hips as in well-developed shoulders due to field work and burden bearing. 

The Igorots aro intermediate between the European and the negro in relative 
hip breadth, 

The pelvic index is given for the lowland group alone, because it was determined 
for no ot 


THE UMBILICUS, 


‘The position of the umbilicus in relation to the pubis and the supra- 
sternal notch, although it is more variable than such fixed points as the 
iwo last mentioned, is of importance in type differentiation. Its im- 
portance embryologically can not be denied, but whether its position is 
due to developmental phenomena or not, remains to be determined. I 
present for the first time the index of the umbilicus, and emphasize ite 
singificance, 

The index is found by dividing the distance of the umbilicus from 
the pubic spine by its distance from the supra-sternal notch. This in- 
dicates its relative position оп the body. If the index is high, the 
umbilicus is relatively near the suprasternal notch, but if low, it is 
relatively near the pubie spine. | 

I propose the name of omphalic index for the index of the umbilicus. 
Divisions into hyper-, meso-, and hypo-omphalie would follow naturally 
for the high, intermediate, and the low umbilicus. Tt is inexpedient at 
this time to attempt a definition of the limits of these three classes of 
omphalites, although I am inclined to believe that ihe lgorots are hypo- 
omphalie. 


OMPIATIC INDEX, 


| опити pun 


i П 

eni | | index of 

Group. į Pubis, UMRIE sternnm to ambi: umbille | manne l 

| - Meus. | ew. | ew. | 
Bontoe .. " 129.6 | 31.0 
Highland . 5Î 316) 
| Lowland 18.7) 82.9 | 
i 
Tot: X3: 33.8! 


Highiand women 


тоа | 318! 


The sexual differentiation by Ше omphalie index is great. The women 
have an index that is 25 per cent higher than the men. The differences 
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between the three groups of men is not so marked, but the lowland 
group resembles {һе women more than any other, The tall men have 
a low and the short inen have a high index. 

Childbearing in women may have some influence on the position of 
the umbilicus. So may the protrusion of the abdomen from any cause, 
such as obesity, ascites, rice feeding, otc. 

The relation of omphalic index to age is as follows: 


Omphalio indez and аде, 


i d i i 
| xum. Isternum, Pubisto оларда, | 

Groupage. | Pubis. 'toumbi-} umbili. „Олурна: 
pag! | ber | mum ' to umbi- ЗЮ menden. 


liens, 


10.0! 


.6 | 
102) 380, 
us! чо | 
125 | 103 


moj 41.9 


The index is high before the age of ten and decreases thereafter. ‘The 
decided drop at 10-11 may be erroneons. At the age of 16 the position 
has reached that of the adult. The position of the umbilicus in the 
small male child js similar to that of the woman, 


BODY LENGTH AND NECK LENGTH. 


The siature may be divided into four parts: Head length (chin to 
vertex), neck length (chin to sternum), body length (sternum to pubie 
spine), and leg length (trochanter to sole). The leg length has been 
given, the other three remain. The body length is said to be 4 centi- 
meters less than the distance from the suprasternal notch to the pu- 
bis (37), and Ше upper end of the leg is parallel with ihe lower end of 
the body, or 4 centimeters above the pubis. However, I find only 2 
centimeters’ difference between the pubis and the trochanter and as 
the pubic spine is more definite than the trochanter I prefer to use 
the spine. 

The body length from the supra-sternal notch to the pubic spine is as 
follows: 


Body length (truncus). 


Group. 
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Compared with Martin's. figures for Ше Malay Peninsula, the body 
length is slightly greater for the lgorots, and especially is this true 
of the highland group. The lowland is exactly the same as Senoi II, in. 
absolute length, but relative to stature, the Lowland Igorot has a longer 
body. The body of the women is exacily as long as that of the men, 
and relative to stature it is longer. 

‘The neck length presents unusual differences, ‘The neck of the Thigh- 
land Igorots is the shortest, even shorter than the women’s, both abs 
lutely and relatively; that of the Lowland Tgorot is longer than any 
others, even the Bontoe being shorter. 


Neck length (coltum). 


Group, Absolute, Relative 


Bontot … 
+ Highland и 
Lowland i 


Тће women have relatively as long necks as any of the men ; although 
they are not exactly swan-like, there is symmetry and beauty in their 
lines and proportions. 


ПТ. MEAD FORM, 


The length of the head is measured from the glabella to the maximum 
occipital point (torus occipitalis), the greatest breadth is taken, and also 
the height from the external auditory meatus to the bregma. The 
following outlines are made with electric fuse wire: 


1. Sagittal: From the glabella to the external occipital protuberance: 
2. Horizontal: Above the supereiliary ridges and around the max 
point; 
3. Coronal: From the root of the zygomatic process on each side across the 
vertex, 


imum oceipital 


Electric fuse wire was chosen after ћу 
its lightness, rigidity and pliability. Tf саге is exercised, the shape 
of the head is retained perfectly, the hair interferring in only a few in- 
stances. This method of obtaining outlines of the head on the livi ing, 
while open to objection, nevertheless furnishes a ready and convenient 
means of securing at least the approximate head form. The sagittal 
outline is especially valuable, because of its greater accuracy. 


ig many materials, beca 


The measurements of the head are reduced to skull measurements by de 


ducting 
10 millimeters from each diameter, and the 


skull size as thus determined is used 
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in the calewlation of the cephalic ind 


follows: 
Hyper-dolichoeephalie 70 and less. 
Dolichoceph: 70 do 749 
Mesocephalie 15 to 79.9 
Brachyeephalie 50 to 84 


Hyper-brachyecphalie 85 and more. 


Aurel von Т 


(08) elassifiention is useful in determining the actual 
breadth index. He uses symbols 
engih 

which are the initial letters of Uke three groups representing the three sizes of 
length and the three of width of Ihe skull, namely, small, medium, and Tai 


These will be symbolized by their English equivalents, s, m, and | as follows: 


of the skull and its length in connection with the 


i narrow ` I=widv 
шу LLL LTE 

i тин. m ањ. 

j Greatest skull width varies 101 to 178 mm 101-125 126-144 1-173 

' Greatest skull lenght varies Hit to 224 m 143-168 170-19 d 


Each skull is given c mumber, 1 io 82, which corresponds io its length in 
15143 millimeters and Хо. 822224 millimeters. 


Серђа ће index —male adult Hgts, 


mi man 1 
Е de 
i Number тазе IN 00 оо 20 BÛ 2x 30 32 31 36 38 40 42 AL 16 48 00 A2 51 ЖАК 
Dolichocephalie 1 1578 3 M п 
Mesocephali 1! ззсвезвзътт a 
Brachycephalic 1 БРЕ T3 V1 7 * 1х 


1 hyperbrachy 
cephalic at | 
30; Lhyperdo- 

Неос: 


Let the symbol above the line represent the head width and the symbol below 
represent the head length, then the classes fall almost entirely in the m/m group 
ized heads. 


or medium 


кх ms smimm bm оюл dd 


+ Hypordotichoeephnlie 
Doliehocephalie..— 
Мезосериайс. 
Brachyeephalic 

| Hyperbrachycephatic 


Total... 
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There are по heads larger than medium size, but there are 9 smaller ones. 7 
of which are brachycephalio. The smallest head of the series is dolichocephalie. 
‘There is a preponderance of doliebocephalie heads [41] over braehycephalie [18] 
which indicates that the Igorots are largely a dolichoeephalie people, with mediam- 
sized heads and that the braehycephalie portion of the population has small heads. 


A more detailed analysis reveals the relationship of the head form in 
different localities. ТЕ is to be seen that the Bontoc group jx lunda- 
mentally dolichocephalie, the highland is Jargely dolichocephalie and 
mesocephalie, while the lowland is for the greater part mesocephalic and 
brachycephalic. ‘The percentage of dolichocephalie heads decreases from 
5T in the Bontoc group to 29 in the lowland; that of mesocephalic hea 
increases from 29 in the Bontoe to 46 in the lowland; while the per- 
centage of brachycephalie heads increases from 14 in the Bontoe to 25 
in the Jowland group. It is of interest to note that 54 por cent of ihe 
brachyecphalie heads in the lowland group belong to the m/s class, 46 
belong to the m/m, and 86 per cent of the m/s brachycephals are in the 
lowland group, whereas only 14 per cent are found in the highland and 
none in the Вощос. The Bontoc group has not only a larger percentage 
of dolichocephalic heads and a smaller of mesocephalie and brachycephalie 
than the other groups, but there are no small heads in the Bontoe group. 


Cephalic index by locality. 


jo Gu | Class 


-, Dolichoccphalie. 


Е топос. ..... 
i Mesocephalic 
| Beach yeephal 
H | тт 
Highland ...... Hyperdoliehocephat 


| Dolichocephalte. 
Mesocephalie.. 
Bruchyeephali 
i Hypherbrechyeephalic . 


Total. 


Dolichocephulic. 
Mesocephalie. 
Brachycephnl 


| Total... 


It has already been demonstrated from von Török’s classification of 
the cephalic index that neither the length nor the breadth of the Tgorot 


head is above medium size, and nt least onc group, the Lowland, has 
head dimensions below medium size. 
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Head dimensions of the tiving. 


H Head. 


| Breadth. | auricular! "d 
jam | юш jbregmatiel lengih | 
m аш.) index. | height. | index. i 
6 i s 


4 MI оз 15 

| s| 189! 117! 
ма | s! nej 

i ii| ass| ме. 

H 38.2} M1 

| Bontoe (onks, 19) 5 | на | 13.2 


u Tho iudex should be reduced from 0.5 to 2 points to equal tbe skull index. 


The Igorots are more dolichocephalic than the eastern Asiatic people, 


but less so than the tribes of India. ‘The Bontoc aud Highland кеч 
ength 
index is dolichocephalic and slightly mesocephalic and the Lowland is 


H breadth . 
mesocephalie. ‘The women have the same Tarh index as the men 
g 


ang the height index is similar to the breadth 

length length 
the women are less high headed than the men. ‘The Bontoe and high- 
land groups are higher headed than any other people of the Malay 
Peninsula or of eastern Asia, except the southem To Malays(1) 
who ave four points higher. 

As the Lowland Igorots, who are largely brach) 
heads and the Bontoc lgorots who are dolichocephalie have high heads, 
it is to be presumed that dolichocephalie, or long heads, are high, and 
brachycephalie, or short heads, are low. However, the reverse is known 
to be true, although when I first noticed the group variations, T thought 
the Tgorots might be different in this respect from other people, but 


mE index of the head with the height 
length length 


in its relationships, but 


cephalic, have low 


comparing the Ше result is 


_ „breadth _ _ height 
Comparison of ange with Tongen index of the head. 


бз 61 65 66 67 68 ба 70 71 7 

13874452 

111346152333 1 
i21 01:2 


T T 
| Index hil 

Dolichocepbalie. 
+ Mesocephali 
| Brachyeephalic 
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The dolichocephalie heads are low, the brachycephalie are high and 

; у я height , 

the mesocepbalic are intermediate. How, then, can the low leue Чех 

8 

of the lowland group be accounted for when it is known that this group 

is largely brachycephalic? А closer examination of the cephalic index 

reveals the fact that the dolichocephalie heads of the lowland group 

have a very low БШ index which influences the average of the group 

ength 
so аз to lower it. It is seen from the above table of comparative indices 
that the height index of the dolichocephalie heads is grouped about 65 
length 

and 69. There are high long heads and low long heads, the latier are 

found largely in the lowlands, and the former are found largely in the 
highlands. 

The widest head breadth compared with the narrowest forehead 
breadth gives a great difference between the Bontoc and lowland groups. 
‘The Bontoe, with the narrowest head, has the widest forehead, and the 
Lowland with a wider head, has the narrowest. ‘Phe women have rel- 
alively wider foreheads than the men. "Phe forehead of the Tgorots is 
wider than that of the inhabitants of the Malay Peninsula, or of other 
Маја; s wide as the Northern Chinese, and а lille less wide than 
the Aino{39), 


Widest head breadth compared with narrowest forehead, 


MA 
Widest J'Nurrowest 


Group. part of part of | bäference, 
head. | forehead. 
! 1.3 
ns 
1.6 
| ВЕЧЕ Mk 
i тош! nn 
| 
i 


ил ma | 


iV. PHYSIOGNOMY. 


The morphologic face height is the distance from the chin to the 
nasion: and the physiognomic face height is from the chin to the hair 
line. The dimensions are practically the same for the Bontoc and high- 
Jand groups, but the lowland group is smaller in every particular. The 
face width of the Bontoc and Highland is greater than that of the in- 
habitants of the Malay Peninsula, and is nearer that of the Chinese, 


Japanese, and Ainos. ‘The physiognomy of the women is less in its 
dimensions than that of the men. 


THE 
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Dimensions of the face. 


Physio | Могрћо- 


7 1 
Group, кота е" nomie + logic 
Inco (аде | Kop poms (na 
i height. height, i width, index. — index. 
Bontoe 


ШЕ . 
Lowland 


Tot; 
Women 


Tao! 


The index of the physiognomy, which indicat 
greatest for (he mountain division and least for the Bontoc. It ix 
greater for the Igorots than for the Japanese and Mal rs, but it is less 
than that of the Aino. ‘The women’s faces are relatively wider than 
ihe men’s. "The morphologic index which indicates the relative length 
of the face below the eyes is greatest for the Lowland and least for the 
Bontoc. It less than that of any other Eastern Asiatic peoples, 
although the Mantra (30) are about the same. 

The lower face height (chin to nasal septum) as compared with the 
artistic modulus and with the total head height (chin to vertex) is as 
follows: 


the relative face width. 


Lower face height compared with the artistic modulus card total head height, 


l Relative i 

l f | Total lower face! 

H Grow, Хиш- Î head height to | 

ber. | height, : height. ' total head ; 

height. | 

fi i 

Bantoe ч ! 

- Highland. ; 
Lowland 

Total | 
Women. 


‘The Highland has the least lower face, the Lowland the greatest, and the Bontoc 
and the women ате exuctly intermediate. The Highland has the greatest total head 
height, the longest physiognomy, and the shortest lower face, therefore hix frontal 
cranial height is the greatest of all the Igorots. This is true also of the auri 
bregmaiie height, and the head outlines show the same, therefore the s 
measurements corroborate each other, The artistie modulus of the Bontoe is 
nearer that of the Europeans than are the others. 


‘eral 
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The nasal dimensions considered with those of the mouth are given 
in the following table: 


Nasal and oral measurements on the living. 


У Num- i Mouth, 
| ver. Пее». 


141 та Chinese — 47 


H 1.1. 
| Highland. * 43; L8! 1.4 Parisian а, 50 ^ 
1 Lowland.. “i 10 L9, 12; Parisian 9, 
| Total- 1j +41] 
Women. 101 


+ Topinard tri. 


The measurements of the mouth may be dismissed by stating that the lips of 
the Igorots are full, but not thick and protruding like those of tho Negro, nor 
is the mouth so large, The Bontoc and the women have smaller mouths than 1 
Highland and Lowland Jgorots. 

The height of the nose measured from the subnasal point to the na 
meters Tess than the average height of this feature of the inhabitants of the 
Malay Peninsula (41), and the breadth (ala nasi) is the same, whereas the height 
and breadth are but 2 millimeters Jess than that given by Annandale and 
Robinson (48) for the same people. Tho resulting nasal index is therefore 10 
per cent greater than Murliws for the Malay Peninsula and about the same as 
that of Annandale and Robinsou(1), ‘The extremes of à al index found are 72 
and 115. 


on is T milli- 


The women of the Malay Peninsula Ђаус narrower noses than the 
men, while the Igorot women have wider: 

Tt may be of interest to note that the nasal index of the dolichocephalie 
Lowland Igorots is 99.4, while that of the braehycephalie is 85. This 
would seem to indicate that there аге two types of Tgorotx in the 
lowlands, the long headed being wide nosed, the broad headed not to 
such a degree, 


The eyes are measured by taking the distance between the inne 
corners (commissura palpebrarum medialis) and between the ouler 
corners (commissure palpebrarum. lateralis) at the junction of the lids. 


unningham ( 
which “are ranged in the immediate 
This at once & 
Igorot. 


sal index of 23 Australians (native males} 
inity of 94” with extremes of 79 and 104, 
oggesta a relationship between the Australian aboriginal and the 


| 
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Eye measurements. 


П 1 
| Num- | 


в: or | Eve + барны; 
' Group. ber. H Inner, | Onter. | width. Eye width. 
Bontoc TET 
Highland. ~ 36 
Lowland , а 2.85 | Chinese 
i Total + tol i| 5 „85° Australians ' 
Women. 1 JO | 3.30 | 8.80! | Negroes (Africa) 3.38 1 
| | Н 


f Topinmraen. 


The eyes of the Bontoc are the narrowest and Шеу are also more 
widely separated than those of the otherst70), "Those of the highland 
group are the widest and they are also the closest together, while the 
lowland is between the other two in eve width and the inter-eye distance. 
The eyes of the women are narrower than those of the men, but the same 
distance apart as the group io which they belong. 

The artistic conception of the European eye is that it should he equal 
in widih to the distance between the two eyes, and the artists add that 
the mouth shonld be one and one-half times the eye in width of opening. 
The lgorots have s smaller mouth aud greater disiance between the 
eyes than the arlistic ideal for the European (63), 


FACIAL ANGLE. 


‘The facial angle is determined directly with two brass bars bolted together at 
one end. Опе bar is placed in line with the external auditory meatus, the other 
with the glabella, and the apex of the triangle is opposite the point coverin 
the junction of the nasal seplam and the upper lip (subnasal point). 'Phis is 
not so aceurate as the facial angle of the skull, and minor differences are not 
to be detected by this methud, but it affords an approximate angle with ease and 
iacility. 

The facial angle of the Bontoc Tgorots is not measured, but that of the Highland 
and Lowland Igorots ir given with that of the women and of the boys. 


Facial angle. 


"' ire Lo 71° to 762 to SIS tol 86° ta! 
те | о | зоо ет ل‎ 


TULIT 
Group. num ша Cephuliv index. 


© 4 Doliehacephalic. 


Bontoc .. | 
Highland | пе; Mesocephati di 2. 40 
Lowland .. 10 | 10 30 


17 | то || Brachycephalic 


Total 
Women.. 


440 BEAN. 


The Highland and Lowland Igorots have practically the same angle, 
while that of the women is greater. ‘Che angle decreases with age, for 
example: Four boys below the age of 10 have an angle above 80°, after 
this age it is helow 80°. 

When compared with the cephalic index prognathism becomes evident. 
among the brachycephalie, while the dolichocephalie are less prognathous 
and the mesocephalie ave clearly mixed. The brachveephalic resemble 
the Negrito in their prognathism. 


MALAY AGAINST IGOROT, 


Four indices which arc considered to he important in type differentia- 
tion may be compared with the same figures of the inhabitants of the 


) will be taken fiv 


Malay Peninsula СЕР, The серваНс index brendtli 
~ length 
because it is the most important. 


Comparison of cephatie indices of Igorot and Malay. 


H Group. Index. t Group. Index, 


Bontoc | 
Highland. 


Lowland 


| Blundas .... 
j| Semang 


The exactness with which the Bontoc and Blandas, the Highland and 
Semang, and the Lowland and “Reine Senoi” correspond is remarkable. 
‘the similarity between the Tgorots and the inhabitants of the Ма 
Peninsula is so exact that if cephalic index is the criterion of type, the 
conclusion must be that they are identical types of people. L 

The height index of the head is given next, because it is closely 
associated with the cephalic index. 


Comparison of height dives of Igorot and. Mulay. 


' Group. Inde: Group 


| es 
| Bandas 


Номос - - те 
4 ji Semang 


Highland 
Lowlana 


The correlation of head height is almost reverse in its relation in 
the horizontal diameters (cephalic index). Could the low headed doli- 
chocephals be eliminated from the lowland group. the index would be 
raised higher than the highland, and the groups of Tgorots would then 
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correspond with those of the Malay Peninsula, excepting that the Igorot 
head is higher. 


‘The morphologic face index is correlated below: 


Comparison of the morphologic {аса indices of Tgorat aud Ману. 


Group, Grotp, Index 


Bontoc .. 
Highland 
Lowland .. 


815 


a 
SIR 


30/4 | Reine Senoi 
1 Resist 


Martin’s groups have longer faces below the eyes than the Tgorots. 
The lowland is more like the Reine Senoi than are the Bantoe and 
highland groups, which diverge from the other Malays. This may be 
explained on the assumption that the Bontoe and highland groups have 
greater European intermixture, l 

Finally the nasal index is correlated as follows: 


Comparison of the nasal indices of Igorot and Malay. 


Group. Index. Group. 


97.6 | Blandas 
48.4 'l Semang 
45.0 |! Reine 
| 5 Besi 


The disparity between the groups is marked. Again, if the type of 
.dolichocephalic Jgorots with very wide noses be eliminated, the disparity 
is diminished. 

The Malays of the inland part of the peninsula according to Martin 
are mesocephalic with one group brachycephalic; hypsi to orthocephalie ; 
brachyfacial to mesofacjal; and mesorhinian to platyrhinian. The Igo- 
rots are mesocephalic and dolichocephalic; hypsicephalie; brachyfacial ; 
and platyrhine. They are also slightly prognathous. 


Y. DESCRICTIVE CHARACTERS. 


The skin of the Igorot is characteristically light brown, but the tint 
varies with individuals and it is different in different families(72. 73). 
The influence of light and shade may be noticed: those who work in the 
sun are darker than those who serve in the house and the women and 
the children are lighter than the men. The whole family of one chief, 
including several young men and women who stay indoors a great deal 
is во light brown in color as to be classed as yellow. Tn a few individuals 
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а tinge of red may be seen, or the face appears bronzed, some Igorots 
strikingly resembling the North American Indian. The coloring shows 
а trend towards lightness rather than the reverse, and this is manifested 
most strongly among tho Bontocs. 


Skin color (per cent). 


| MERO ne 


Golden- Light | ` park 


| Group. brown, brown, BROWN. еруу! 


| Bontoc 
Highland, 
Lowland 


Total 


The relative number of brown individuals increases in tho Highland 
and reaches its limit in the Lowland. The lightest colored individuals 
are found in the highlands. The one golden-brown individual of the 
Jowlands is a young man who for several years has been a servant in an 
American family, where he worked principally indoors and wore the 
regular European clothes of the Tropics. 

The hair is invariably black, straight, and coarse. A few individuals 
with wavy hair were observed, but not one of those measured had a 
noticeable wave in the hair. This is remarkable when one considers 
how closely the lgorot resembles the Negrito in other characters. I 
can account for the predominance of the straight hair in one way only— 
it is dominant to the kinky hair of Ше Negrito, and in the course of 
centuries the kink has disappeared leaving only an occasional trace 
such as the few wavy-haired individuals J observed casually, and those 
noticed by Jenks(20) among the Bontoc Igoroi 1), The wavy-haired 
individuals probably belong to the Senoi type of Martin. 

The brows of the Tgorots are never во beetling, and the brow ridges 
never so prominent as among the Filipinos of the coasts and other parts 
of the Islands. Tlowever, there is a slight difference of the size of the 
superciliary ridges among the Igorots which may he presented in three 
groups, small, medium, and large. 


Brow ridges (per cent). 


Group. "Number. | Small, 


£ 10 | wl 
! ои! 
42 161 
10 LH 
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"The brows of the highland group stand out clearly, because they are 
larger than those of the other two groups, and the brows of the women 
aro small, as is to be expected, 

‘The Igorot nose may be divided into three classes by the profile view— 
aquiline, straight, and australoid. With the side may be coupled the 
Iront view, in which two factors claim attention, the direction of ihe 
nostril openings, and the amount of flare to the ale of the nostrils, 
Each of these characters has three qualities which may be combined 
with the three of the profile to make up three composite types. The 
aguiline nose has narrow nostrils that open downward and the nasal 
index is low. ‘The straight nose has wider nostrils that open down- 
гага and forward, and the nose is compact without extremely flaring 
nostrils. The nustraloid nose has wide flaring nostrils that open almost 
forward and the nasal index is high, the nose extremely platyrhine. 


Types ој nose (per cent). 


aber. банане Straight.) Austratoia | 


| Bontoc „. 
Highland 
Lowland . 


О! these three types, the aquilino is found most frequently among 
the Highland Igorots, the straight among the Волос, and the australoid 
among the Lowland, ‘The nose of the women js usually straight or 
ausivaloid. | [Plates ТЇ, LII, and IV.] 


HEAD OUTLINES, 


The head ontlines are treated as composites in groups, according to 
cephalic index and by locality. Only the sagittal outlines aro utilized 
heeause they are more accurate than the other, and illustrato more dis- 
timelive differences. 

The composites are made by drawing cach outline on transparent 
paper with the mid-point of the line which connects the glabella and 
the occipital tubercle, as well as the line itself, superimposed upon the 
same poiut and line for each drawing. After all the outlines of one 
group are drawn in this way the heaviest line is reproduced as the com- 
posite оп another sheet of paper. 

The composites grouped according to cephalic index indicate what is 
to be expected from von Török’s classification, namely, the dolichoce- 
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phalie heads are the largest and the brachyeephalie the sinallest, while 
the mesocephalic are intermediate in size, (Fig. 3.) ‘The composite 


Fig. 3.—Cemposite sagittal outlines of 104 Igorots: 41 dolichocephalie, largest outline; 
48 mesocephalic, intermediate outline; 18 brachycephalic, smallest outltne. 


ar. "The forehead of the Ъгасрусе- 


eu of the three groups are sim 
ightly and the oceipito-parietal region is somewhat 


phalie protrudes 
tlattened. 


When the composite dolichocephalie head outline of the Igorots is compared 
with æ similar outline from an equal number of negroes I measured in Baltimore 
at the Johns Hopkins Hospital Dispensary in 1906, the data being as yet un- 
published, and an equa! number of white students of the University of Michigan 1 
measured at Anu Arbor in 1905 to 1907(4), some striking differences may be 
seen. (Fig. 4) The head of the Igorot is the tallest and shortest of the three, 1 
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| 
\ | à 
ae i H 
А МА : 
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Fic. 4.— Composite sagittal outlines of the dolichocephalie heads of lgorots, negroes, and 4 


White students: Igorot, the short, high outline; white, the long, low outline; некто, 
the broken outline. 


whereas that of the white student is the lowest and longest. ‘The forehead of 
the negro is low and receding, while that of the Igorot and white student are 
high and prominent, The head region immediately above the somasthetic area 
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of the brain is prominent in the Igorot and in the negro, but nol in the while 
student. The white student has x relatively large frontal region, the negro а 
а relatively large body sense and motor region, while the Igorot has both. - The 
Igorot represents а protomorph, or a mixture, while the negro and the white 
student represent specialized products of evolution, or definite types. "Tho Igorot 
coutains elements similar Lo each of the others, at least this 
dolichocephalie. 

The braehycephalie head outlines reveal somewhat different characteristics, 
. 5.) The white student is again the longest, but it is also the tallest, the 


is true of the 


NM MCN 2. ENT, 


Fic. 5.—Composite sagittal outlines of the brachycephalic Igorots, brachycephalic negroes, 
ата brachycephalic white students: Igorot, the inner solid outline; white, the outer 
хона outline; negro, tho broken Ine. 


Igorot has a rounded outline with fell, high forehead and the negro has n 
bombê forehead high in the frontal region, There are only 6 brachycephalic 
negro head outlines and the composite for that reason is not a representative 
one. 

The mesocephalie head outlines represent more definitely than the dolieho- 
cephalic the important differences denoted by the latter. (Fig. б.) The Jgorot 


Fic, 6.—Composite sagittal outlines of the mesocephalic Igorots, mesocephalic negroes, 
and mesocephalle white students: Igorot, the broken outline; white, the long, solid 
outline: negro, the short, solid outline. 


78322——3 
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head outline is an exact blend of the white student and ihe negro, ехесји t 
her, The white sindent’s bead ix relatively 
Чу large pärietally. 


it is shorter and slightly hig 


nil the Jgoret's is relatively 


frontally, the negro’ is relati 
well developed throughout, 

tal outlines of the 10 fgorct women of Atoe when compared with 
ity of Michigan selected 
(Е 7.) The white 


The sag 
similar outlines of 10 women students at the Uni 
with the same серћиће index show great dissimiħari 


$$, 


n 


| 


| 
\\ 


Fic. T- Composite sagittal outlines of the heads of 10 Igorot women and 10 American 
college women: Tarot, short, high outline: American. long, low outline. 


student head is longer, the Igorot head is shor 
sed beneath the oceipital and frontal res 


er amd higher, both ave 


Чер ions. The senmentlistie region of 
the Igorot js protuberant, while that of the White student is wnobtrusive.— ‘The 
small number of individuals and the difüeulty with the long hair of the won 
vitiate the records somewhat, but the differences iu ће 
ne nature as in Ше men, although intensified in the women. 
The distinguishing differences between. the Dy 


are the length and height of the hend. The Igorota is short and h 
American students ix long and low, "The Igorots, male and fem 


bardens by straps across (he top of the head, whieh m: 
of the head from compensatory hypertrophy following the continual stimulus of 
great pressure. The generous muscular development of (ие Igorot may alse 
have some inüuenee in heightening the head. by ine ће 
sumesthetic area of the bra 


the size 


The head height is a racial trait, as well, which may be inferred ћу 
comparing the sagitlal outlines of the three groups of Igorofs. (Fig 8.) 
The Highland Tgorots have longer, А eher heads than the Lowland Тао» 
rots, The Bontoc head is longer than the others, hut nol so high as the 
Highland, This is an additional differentiating fact between the three 
groups, and again the Вощос js more nearly | 
the Lowland js less во than the others. 


^ Ше white, whereas 
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Fie. S—Composite sagittal outlines of the three groups of Igorots: Bontoc, the broken 
outline; Highland, the large solid outline; Lowland, the small воћа outline. 


EARS, 


The ear of the Igorot is a most typical feature and a true racial char- 
acter, Not all the ears are al indeed there are at least three well- 
delmed forms, and many variations of the three. The typical Igorot 
is found oftener than any овес kind, mud its frequent presence 
merils a special description and portrayal by photograph. (Plate V.) 

The typical Igorot ear is large and Tong and somewhat rectanguar in 
shape. "Phe superior border of the helix is smooth, thin, gr fully 
rounded, and the posterior border is straight. The anfhelix eireum- 
seribes the concha in the shape of a large oval with its apex at the incisura 
interbragica, ‘The lolutle is square and flat, the inferior border usually 
joining the check at right angles. The car does not stand ont from the 
head, neither is it pressed close to it. but occupies an intermediate place. 
and is beautiful and graceful in both form and position, (Plate VI.) 

There is not a line or character about the Igorot ear to relate it 
with the anthropoid apes nor wid: any of the primitive people of the 
world, so far as I am able to judge. It is not like the Negrito car. 
which is short and round, the helix of which passes horizontally back- 
ward [vom the superior end of the base, the anthelix forming a roll that 
often gives the ear the appearance of having a double helix, and the 
lobule is round or pointed. (Plates VIP and VIIL) It has none of 
the characteristics of the Australian aboriginal enr(11). which is similar 
in many ways to the anthropoid. Darwin’s tubercle is present mare | 
freqnently in the men than in the women, which is true of Europeans (52), 
| have seen ears resembling the Igorots on Spaniards, Englishmen, and 
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Americans, but 1 shall dis that subject АШу in а forthcoming article 
on Filipino ears. The ear is a European one, and characteristic of onc 
of the finer types of Europeans. у 

The other types of ears among the Igorots resemble Ше Negrito, 
and the Malay or Chinese car without lobule. ‘Three types of cars 
be distinguished, which are distributed as follows: 


Types of ears. 


Ove, nol 
Ton? | Round, | 


Group. Number. 


Bontoc 
Highland 


Lowland ... 
Total ; 
| women $ $ 
| Bor 3 + 


The Bontoe Igorots have а relatively larger number of typical ears than 
the other groups, although the Highland Igorots have almost as great . 
a relative number, but the Lowland have the least, and also a greaicr 
number of round ears (Negrito?). 

The ear index of Topinard(65) is useful in differentiating the types, 
but Sehwalbe's morphological index was not utilized. The ear index 
adth x 100 


T 
Group. Ear | Ear index (Topinard) 


Бошоп aa. .... 
Highland... 
Lowland 


Roropeans. 
| Melanesians. 
57.9 | Polynesians s 
| Nogrocs (African) | 181 61.2 


Total 
Nomen, 


The Highland Tgorots have the longest cars and the lowest index, 
with the Bontoe second and Ше Lowland third in ear length, bui the 
Lowland index is less than the Bontoe. ‘The car index is not an absolutely 
veliable indication of ear type, but with the aid of descriptions it is 
serviceable. The index of the typical Igorot ear is low because the ear 
is long and not round. ‘The ear should he one of the best marks to 
determine the nature of heredity, because it is not subject to sexual 
selection in the way that other features such as Ше eyes or nose may he, 
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and there is no reason to believe that пайга} selection would affcet it. 
For Ше sume reasons this feature should be one of ihe best marks to 
determine racial purity. 

The ear marks of a people n 


г be significant, 


CORRELATIONS. 


‘The co 


relation of cephalic index and stature је determinat by averages 
and percentages. The average stature of the dolichocephatic Izorots is 
155.1 centimeters, that ol the mesocophalie is 155,2, whe 
of the braehxeepi 5 only 152,2 centimeters, 


s (ће stature 


Correlation of cephalic inder and stature (рег vent). 


Stature Stature ! suture. 
index, helow 130 to 10 фоке 160 
$ 1190 centi, centi ; centi- 
meters, | meters, | meters, 


Dolichocephalic.. 
Mesoeephalie, 
Brachyeephatic _ 


а greater propor atively tall individual 
the dolichocephalie Igorots, and a greater of small individuals among 
the brachyeephalic than among the mesocephalie, bui ihe difference 
between the mesocephalie and brachycephalie is greater than that hetween 
the mesocephalie and dolichocephalic. A larger per cent of each index 
is found hetween 150 and 160 centimeters, which is to he expected in a 
much mixed, endogamous people. Towever, it is in the extremes that 
aboriginal types are to be searched for, and it is the extremes where the 
diflerences are greatest. 

"ће correlation of серћаће index and relative arm length ix not so 
great ах the correlation of cephalic index and height, but it is in the 
same direction, "Phe long head and the tall height are parallel and ко 
are the long head and the relatively long arm. However, “lation 


n of compa among 


the eor 


ight. 


Correlation of cephali index and relative arm length (per cent). 


cenit, 
eters, [^ 


Groupe, 


i Doliehocephali 
| ВгасһусерһаНе 
+ Мевосоруцие.. 
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The average relative arm length is 44.3 for the dolichoceph 
brachycephalic, and 43.9 for the mesocephalic. In groups above 45. 
per cent dolichoeephalic, 21 per cent brachycephalie, and 14.2 per cent mesocephalie. 
In groups below 43.0 there are 14.2 dotichocephalie, 26.3 Lrachyeephalie, and 31 
mesocophalie, 


The dolichocephalie have relatively longer arms than the mesocephatic, 
while the braehyeephalic have an intermediate relative arm length. 


44.2 for the 
there ave 


Correlation of stature and relative arm length (per сет). 


| Below | 43.0 to 
Stature, 43.0 centi-45.5centi- 
| meters. | meters. 


Above 
(46.5 conti- 
meters, 


Above 160 centimet 
150 to 160 centimeter: 
Below 150 centimeters ... 


E 
‘There is a progressive incre: 
from absolute tallness to absolute smallness, and a pr 
of arms of relatively intermediate length (43 to 4 in ihe opposite 
direction, while the number of long arms (above 45.5) inereases from 
tallness, through smallness, to medium &ize in stature. Continuing the 
anal of cephalic index combined with stature and relative arm 
length а table is presented аз follow 


zl 


of relatively short arms (below 43) 
ive increase 


Analysis of cephalic inde combined with stature and relative arm length 
(per cent). 


| Below ` 1800 
Stature and group, 48 Ocenti- 13.5 venti. 45.5 centi 
| meters, | meters. | meters. | 
Above 160 contimete i 
Dolichocephali 
Mesocephalic. | 
150 to 160 centimeters: i 
Dolichocephalie.. 5»6| 296 
Mesocephulic. EX 13.0 | 
Brachycephili wo| 300 | 
Below 150 centimeters: 
Doltekoeephalie. 00| 166 | 
Mesocephalie. .. 00| 100 | 
MELIA 001 wel 


"ће Igorots may be divided into four groups Бу the above correlation 


1. Тай deliehoeephalie Igovots with long arms. 

2. Small dolichocephialic Igorots with short arms, 

5. Mixed mesocephalie Tgorots, 

4. Brachyeephalie igorots with intermediate arm length. 


The correlations and differences suggest that three steps of ra 
mixture preceded present conditions, First, а small dolichocephalie 
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people with relatively short arms and а braebycephalie people mingled 
and partly fused. They were then joined by a tall, dolichocephal 
armed people already partly fused with the brachveephalie, ата sub- 
sequent fusion was again altered by contact with the bra cephalic 
people. ‘The last contact was quite recent and the brachycephalie people 
are more distinct as а type than either the tall doliehocephalie or the 
small dolichocephalic, and they are also present in greater number. 


long- 


as 


YI. SOMATOLOGIG RACE TYPES. 


Strata (98). divides mankind into three groups, profomorphs or nalure 
folk, archimorphs or highly differentiated peoples, and metamorphs ог 
mixed races. These may be used in connection with the canon of 
Fritsch and the artistic modulus (24) as comparative standards. 


‘The canon of Fritsch takes as its standard the length of the vertebral column 
and the other body measurements are compared with thist57). The length of the 
vertebral column is equal to the distance from the symphysis pubis to the nasal 
spine. With this basis, photometry may be made an adjunct of anthropometry 
when interpreting the length relations of the body parts. The artistic modulu 
is the total head height from ehin to vertex, and it is used in relation to stature. 
The modalus of Geyer, which is the stature equal to 8 total head heights, is (he 
artistic ideal for the European, 


ssification is given, 


With this explanation the following 


‘The protomorphs comprise the Australian, Papuan, Hottentot, Amcriean Indian, 
imo, Philippine Negrito, and the Pigmy of Africa. 
The archimorphs are the lenkoderm or white, the melanoderm or black and the 


xanthodeum or yellow men. 

The metamorphs аго mixtures of the other groups, and are found along the 
zones between the black, white, and yellow races: in northern Africa, eastern and 
southern Asia and in the islands of the Pacific. 

The protomorphs are short in stature with relatively long total head height, 
which is in the lower face and not in the cranium, and their arms are relatively 
long. ‘They conform to the canon of Fritsch except in the relative length of arm. 
and to the artistic canon except in the relatively large head. 

"he melanoderms are relatively short in stature, Jong in arm, and short in 
upper head height, nase} spine to vertex 

The xanthoderms are relative short in stature, in length of leg and in upper 
head height. A slight departure from this may be noted in the females of each 
gronp. А table of individual records among which are three Igorot men. is shown 
for comparison. (Table VIII.) 


А more intricate and detailed compariso in the accompanying 
charts, reveals some noteworthy differences between the three [gorots 
shown by fig. 9. The first 60] is lall and doliehocephalie; the 
second (No. 3] js intermediate in height and mesocephalic: while the 
third (No. 83] is small and brachyeephalie. Other distinguishing 
characters ave to Бе noted, such as Ше almost uniform conformity ot 
No. 60 to the canon of Fritsch and the modulus of although the 
ghtly longer and the legs slightly shorter than the European, 


body іх 


iy The solid lives are Europeans, the broken lines Ixorots, The figure on the left represents an Igorot man 
00), Stature 188 centimeters, from the higuluuds, ‘The middle figure represents ап Igorot man (No. 3). stature ae 
natimekurs, from Bontoc. The figure on the right represents an igorot man (No, $2), stature 112 centimeters, from 
ihe lowlands, | The left half of each figure (solid lines) is the European standard male canon of Fritsch, mniex te 
inr irorot stature, and the right half of the figure (broken lives) is the Igorot canon of Fritsch. The вола 
lines numbered 1 to S indicate the number of total hend heights in the Igorot’s stature according ta Ihe cence 
modulus of Geyer. The lines а and à point to the chin. 


16. 10.—The left side of the 
figure — (solid lines) is 
Merkel’s standard female 
European according to the 
canon of Fritsch, and on 
the right side’ (dotted 

ives) 15 a typical Igorot 

No. 52) according to the 

ime canon. annd U point 

to the chin; 


сет 
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and the upper arm is longer and the hand shorter. Xo. 3 presents 
relations of body parte similar to the protomorphs. Lhe body length 
js only Tt times the total head height, and the greater part of the latter 
is in the lower face. The arm is considerably louger than that of the 
European, the body is also longer, while the umbilicus is notably lower 
in this type, The chief characteri of No. 83 are long body, short 
legs and short upper head height. The characters which ihe three 
Igorots have in common and in which they are different from the canon 
of Fritsch are long bodies, short legs, long arms, short necks, long lower 
head height, and short upper head height. ‘The tall Igorot is most like a 
white man in all these characters and the small Igorot is least like him. 

When a typical igorot (No. 52) is compared with Merkel's normal 
woman's figure (57) il is noticed that there is no great disparity between 
the two. (Fig. 10.) The neck aud the upper head of the woman аге 
longer than those of the Igorot, while the body and legs of the Igorot are 
slightly longer than those of the woman. ‘Lhe abdomen (waist) of the 
woman is longer, the umbilicus higher than in Ше Igorot. 

‘there may be then, three or more types of Igorots, representing three 
оу more fundamentally different groups of mankind, and these three 
have fused in part and remained separate in part. An average individual 
lgorot resembles in form the woman of Europe, and represents a proto- 
morph of the nature folk. 

Consider the average Igorot stature, leg length, and arm length in 
relation to the classification of Stratz, and some incongruity is apparent. 
‘The average relative arm length of the xanthoderm and of the 160104 is 
44.0, while that of the protomorph is 47.2. 'Phe average relative length 
of the leg js 51.6 for Ше Igorot, 52.0 for the protomorph, and 46.4 for 
the xanthoderm. "Phe Igorot arm is short, like that of the xanthoderm, 
and Ше Igorot leg is long, like that of the protomorpb. This indicates 
that the Igorot has elements of both the protomorph and the xanthoderm 
if we accept Stratz's classification, or if not, it at least indicates a rela- 
tionship belw the Igorot, the protomorph, and the xanthoderm. 
Similar elementary characters enter into the composition of each people. 
Strata’s classification may be misleading in that his types are too simple, 
yet do not represent fundamental units of structure, but they may be 
useful in showing general relationships that exist at present. ‘The 
xanthoderm, represented by the Chinese and Japanese, is more nearly 
like the group of Igorots that resemble the European, and ihe resem- 
blance of Igorot to xanthoderm may he due to a European mixture in 
each. On the other hand the reason for the resemblance of the Igorots 
and the protomorph may be that cach has the same fundamental type 
represented in Из make up. The Tgorots that resemble the protomorph 
are those which are most like the Negrito. Here may lie the seerel of 
the whole matter. The Negrito or pigmy forms the substratum of the 
East, on which are engrafted in devious ways and varying proportions 
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some of the early types of Europe, and the many different peoples of the 
East are the results of this varying mixture, This seems too simple to 
he plausible, but the deeper the study the greater the revelations of its 
(ruth. ‘The type of lgorot that resembles the Negrito is not a proto- 
morph but has prolomorphie characte Another type of Igorot that is 
similar to Martin's Senoi also has protomorphie characters, but they 
unlike those of the Negrito. The individual Igorot that resembles à 
true protomorph (No. 3) is an intermediate type, unlike either the Senoi 
or the Negrito. The protomorph is not a true type, but a composite or 
blend of other more distinet types. ‘Nhe Senoi itself је nof a pure type. 
Imt is mixed, as may be readily demonstrated, 

1 by the canon of Fritsch and the artistic modulus об Gever 
according to the el cation of Stratz, the Igorot has characters of the 
protomorph, the xanthoderm, and the lenkoderm : does not resemble Ше 
melanoderm, but is in reality a metamorph. The protomorph charac- 
ters are due to the Negrito, the xanthoderm to a type found among 
Chinese and Japanese, hut of. European origin, the leukoderm characters 
to another European type. 


re 


VIL отищев 


TECTED ҮР 

When the 104 adult mate Tgorots ave separated into the three groups, 
doliehocephalie, mesocephalie, and brachycephalie, and these groups are 
subdivided according to the shape of the head outlines, three types, 2 
dolichocephalie aud 1 brachycephalic, are separated with ease, (Figs. 
11 and 12.) The remainder could be subdivided with difficulty, and they 


Fus. 11.—Horizontal outlines of three Igorot heads to represent the three selected types 
М, A, and №: М, the long outside outline (solid); A, the broken outline: N, 
short inside solid outline. 
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il 


Fic. 12—Sagittal and coronal outlines of (гес igorot heads to represent the three 
selected types: M, the ontside solid outline; A, the broken outline; N, the inner 
solid outline, 


are not so treated because the individuals resemble one or the other of 
the three types, into which they shade insensiblv. 

The dolichocephalie type M. has a long, narrow, high, «quare head. The dol 
choeephalie type A bas a long, low, oval head with flat top that slopes gently 
forward. The occiput and forehead bulge slightly. The head of {he brachycephalie 
type N is low and round, and the forehead is receding. Other deseriptive char 


acters are as follows: 


Character. Typo M. М Type А. 


Straight coarse blaek....| Straight coarse black. 
Brown... | Brown, 

Medium heavy. Medium slight. 
Large semi-ansteatoid .., Short semi-austenloid. 
Oval no lobute Oval or round, 

тът. 

Day laborers. 
Lowlands largely. 


Hai 


T 

! ~, Straight conrs 
| skin 

| 

| 


| Golden-brown.. 


Brows 
Nose. 


Typical Igorot.. 
78.7. 
į Oceupation.. Petty chiefs and connetlors... 

Residence.. | Bontoeund Highland largely 


Luhorers, 1 policeman. 
AIL regions 
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The letters M, A, N, are selected for obvious reasons. I believe the 
three represent a {уро of the Malay, the Aboriginal of the Mast, and the 
Negrito. 

ln addition to the descriptive characters, the measured ones are given 
in averages and indices, or relative factors, (‘Table ТХ.) The charre- 
ters in which the three types resemble each other are nasal indes, | 
relative shoulder width, eye width, relative leg length and relative hand 
length, and it may be said that these characters are more representative 
of the Tgorots than any other, unless it he eve color which is so uniformly 
brown m all Igorots, ibat no records are made, ‘The differentiating 
characters are chiefly stature, skin color, ears, head length; brachial in- 
dex, cephalic index, total head height, relative lower face height, the 
distance between the eyes, and the position of the mnbilieux. ‘The types 
may be summarized as follows: 


Type M.—The individuals of (his type are petty chiefs, councilors, ele, who 
reside chiefly in Bontoc and the highlands of Benguet, They may he differentiated 
from other Igorots by their tallness and occasional light, goMen-brown skin 
heavy brows, slightly aquiline nose, and large ears that have a square lobu 
the lower border of which terminates abruptly against the corners of the mandible. 
Other distinguishing characters are the head length and height and the forehead 
width, which are grenier than found in any other group of [gorets, The relatively 
long leg, small brachial index, and high umbiliens are characteristies to be 
emphasized. The cephalic inde ar index are the smallest 
Sound. Otherwise stated, the lu ге longer and narrower than 
any others. "The eyes are also farther apart, and the upper head is relalively 
higher than the lower Расе, whieh is broad, but not long 

Type A.—The members of this type are laborers (farmers, police, ete.) from 
all parts of Benguet and from Bontoc. Their differential descriptive characters 
are the unusnally small stature, brown or dark brown skin, large, wide, flat 
australoid nose, rounded or oval ear without lobule, and the relatively broad 
shoulders. The и, oval, flattopped head with bombé forehead and 
narrow-eyes ave distinetive, The arm and forearm ато relatively short, and the 
brachial index is low. 
Type N.—This type may be recognized readily by its small stature, brown 
in, delicate brow ridges, J, round head with vely developed parie 
and temporal regions, narrow, retreating forehead, short nose, small round ears, 
and projecting jaws, The individuals of this type have relatively long arms and 
forearms. short hands, and a high brachial index. ‘The ccphalie index is high, 
the nasal index low und the ear index high. Especially to be noted are the low 
wnbilieus close to the pubis, the relatively high tota] head height due to the 
large lower face, and the narrow space between the eyes. 


There can be no doubt but that these three types are present among the 
Tgorois, but what they represent is not so easy to decide. Type M re- 
sembles the European and И may be considered to be of European 
origin, recent or remote. Type N is in many respects like the Negrito, 
and is positively identified with the protomorphs of Stratz. Type A 
is intermediate between the other two in many characters, and in other: 
it ie nearly like one ar the other, so that it may Бе only an intermediate 
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torm, but if so it is none the lez definite, and as much a distinct type 
as either of the others. I am inclined to. believe that this is one of the 
primitive forms from whieh the Igorots are derived, beeanse of the broad 
nose, short stature, and Toug, low head which associate this type with the 
australoid peoples. 

Tt will be necessary io compare the average Igorot with the three 
selected types in order to determine to which the Igorot is more closely 
related. 

The truest anthropomorphic characters should be contrasted to show 
this; therefore stature, cephalic index, nasal index, relative forearm 
length, brachial index, and omphalie index are selected for comparison. 


Cophal- | Nasal | Retat 
stature | 
Рита iéindex | index. [m 


74.4 14.4 | 
75.1 | HS | 
LE i 1.8 | 
Average, Igorot | 78.0! nal 
Average, M, A,N.' 77.9 | EN 


The average Igorot resembles N more than M or А in stature, nasal index, 
and omphalic index, but is more like M and A in cephalic index, relative forearm 
length and brachial index, in which M and A are nearly alike. If M, A, and N 
each have had an equal influence in the composition of the average Igorot, then 
the average of the three should equal the average Igorot. If these two averages 
are different then the divection of the average M, A, N away from the average 
igorot, and toward one or the other of the individual types, will indicate the 
direction of greatest influence. For instance, the average Зотов nasal index is 
92.7 and the average nasal index of M, A, N is 94.4 which is nearer the nasal 
index of N than of M or of A. Therefore, the influence of N on the nasal index 
has been stronger than both of the other types. The same is not true of the 
stature, cephalic index and omphalie index for the averages are the same, hence 
the influence of each is equal. "Ihe influence of type N, however, has been greater 
than the other types in the relative forcarm length and the brachial index. ‘The 
average Igorot, therefore, has been molded in his makeup more by type N than 
by the others, at Jeast in nasal index, relativo forearm length, and brachial index. 


Туре N resembles the Negrito of the Philippines more closely than it 
resembles any other people and is clearly related to it, if not an actual 
prototype. The Negrito(48) is brachycephalie, type N is brachyeephalie. 
‘The Negrito is platyrhine, type N is platyrhine. ‘The Negrito has roa- 
tively long arms, type N has relatively long arms and forearms ioo. 
‘The average Negrito stature is less than 150 centimeters. ‘hat of type 
N is 149.5 centimeters. The hair of the Negrito is kinky, but that of 
type N is straight. 

Туре M is related (о the European in so many ways as to leave no 
doubt of its origin. 2 

Type А, with its long, low, flat head, broad face and wide. flaring 
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nostrils, its very small stature and low omphalie index represents not 
one type but two. Compared with Martin's Senoi it shows many similar- 
ities, and when the two are compared with type N, the Senoi appears as 
if it were a blend of type A and type N. In stature the Senoi is between 
А and N, but ne an the former. 


er the latter 1 


Comparison of types A, Senoi f, und У. 


| ico baal: газа Ж 3 р 
Џ Cephalic] Nasa] | Relative, Relative ' Relative | Braehinl 
Stature, | index. index. | arm. | deg. foren. inde 
Pr | l sd | p 
246.6 75.1 | 9.7 43.6 512 14.2 1 
149.5 80,0 sa| de | 11.0 
150.4 84.3 89,4: 4.91 us | 80.0 


с index of the Senoi is exactly intermediate between the other two. 
The nasal index is less than either of the others, and is nearer N than A. The 
relative arm length of the Senoi is between. the two, hut nea The 
relative leg length of the Senoi is greater than either of the others, but this may 
ће due to n difference in methods of measurement. Martin used the pubie height 
and I the trochanter height, The relative forearm Jength of the Senoi js less 
than the olher two, but the brachial index is in between aud nearer А than > 


These standard measurements place the Senoi in a somewhat inte 
mediate position between type A and the Negrito. The hair ol the 
Senoi is frequently wavy, which is an additional indication of Negrito 
blood. The Senoi of Marlin 42) has a characteristic N Phe 
position of the Senoi in the Malay Peninsula, between the 
(Negrito) of the north and the Malay of the south wonkl indicate that 
they represent a mixed race, the result of the blending of two othe 
Martin has unconscionsly is not the Senoi, ћи! 
enters into their composition and is ihe same as type A. 


vealed a new race whic 


Skeat and Bladgen(51) find three races in the Malay Peninsula: Semang, 
classed as Negrito; Sakai, or Senoi who are doliehocepi З ed, а 
taller than tho Semang, but have been modified by the Semang on one side 
the Malay on the other, the latter people constituting the third race. The $ 
be regarded as Dravidian, and so allied to the Veddahs of € 
related to tribes in the interior of Cambogı 

Martin associates the Senoi with the Veddahs, and the latter are closely 
related to the Igorots. The average stature of the Veddahs is 1533, of the 
Igorots 154. ‘The Veddahs are ortho-dolichocephalie, the Igorots, hypsi-daliche- 
cephalic, The nose and face of the Veddahs are nol so wide as the Tgorot’s. 
and the arms are 47 per cent of the body length, while the Tgorot are but 44 
per cent, The Veddalis have straight or wavy hair, while the Igorot hair is 
almost invariably straight, although au осе 
found (71), 


vlon. or as 


sional wavy: 


od individual may ће 


2 Dr. Barrows, Director of Education, who has made an extensive and intensive 
study of the Filipino peoples, tells me that the three types described by Martin 
are to be found in different localities in the Philippine Islands, and represent 
the Negrito, the Malay, and а blend of the two. 
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P. W. Schmidt compares the Indian, southeastern Asiatic (Mon Khmer 
Volker) and the inhabitants of the Malay Peninsula in physical characters and 
langnage, and concludes that the “Mon Khmer Völker” are intermediate between 
the others not only geographically but physically and philotogieally. The Tudians 
оттау dolichoeephalie, the Mon Khmer are dolichocephalic. mesocephalie 
and braeħxeephalie, and the Senoi are mesweephalie. The nasal index of the 
Indian is mesorhine and platyzhine, the Mon Klmer are leptorhine, the Senoi 
are mesorhine. Indians are tali, the Senoi are small. The however, 
ìs the basis of Schmidt's argument that the "Mon-Rhmer Valker represent a 
link between the people of India and Oceania, or as ho expresses it: “ein Bindeglied 
Якета Zentralasiens wad Austronesiens," Phe warks of Keane(20, of 
Risley, of Lapieque(23) and others support thi 


are un 


view, 


One may go even farther than this, and select. European types (hat 
are represented throughout the Kast among the aborigines. Three or 
more primitive European types may Бе segregated among the Filipinos 
of almost any part of the Islands by careful selection, and at least two 
of these are represented among the Tgorots, one in type M and the other 
in type A. In cach type the European has crossed with the Negrito. 
and the result is two entirely different types. 

The European represented ћу M was а medium sized, stockily built 
individual, with straight, heavy nose, long, square head, straight, black 
hai These traits have persisted. with the alteration 
of skin-color, face and nose width, and stature due to the Negrilo. ће 
nearest living related type io this primitive Ewopew is ihe “big с 
bellumed, box-headed Bavarian of Ranke"(6), This type is present 
largely in tbe Spanish population of the Philippines, the data on which 
Е base this statement being reserved for future publication, Type M. 
or near relatives of it, may be found wherever the so-called Malay has 
settled and represents a distinelive Malayan (уре. 

The European represented by A was а smali individual with long low 
head; black, straight hair, and round, flaring oars. The present Karo- 
pean prototype ihe Iberian, or Mediterranean race of Sergi. The 
union of these traits with ihe Negrito resulted in a small, dolichoce- 
phalie, broad-nosed type. ‘The mingling of types M and A with the 
Negrito and their recent contact with the Negritos of the Philippines 
produced the Igorot (М, А, N). The process of amalgamation has 
one, and it is not vet complete. The European migration 
when the 


and oblong cars. 


been a loi 
castward was in carly prehistoric times, probably Paleolithi 
types of white men were more distinct Шап at present, yet fewer in 
number and not so differentiated. Any hypothesis to explain the 
amalgamation of three different types, and the production of the fgorot 
+ presupposes at least three things: The segregation 
of unit characters in allelomorphic pairs, the dominance of one unit 
character in each pair, and the apparent disappearance of the other mit 
character, For instance the head of the Therian is dolichocepħalie, that 
af the Хато is brachveophalie. The head of type A is doliehocephalic, 


by this mnalgamatio 
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and in order to aceount for this it is necessary to eonsider the broad 
head and the long head as mit characters of an allelomerphie pair, with 
the long head dominant. So the nose of the Iberian is leptorhine, that 
of the Negrito platyrhine; and the nose of type A is plalyrhine, therefore, 
the wide nose is dominant. Many factors, such as environment, natural 
and sexual selection, the relative number of each type which enter into 
the amalgamated product, the time during which amalgamation has 
progressed, ete., exert an influence that must be reckoned with (58! 

The broad nose of the aboriginal persists by sexual selection. ‘Ihe 
long head of the Iberian with greater mental capacity than the Negrito 
persists by natural selection. In order to illustrate the amalgamated 
condition of the Igorots at present T have prepared a simple diagram 
(fig. 13) to supplement my theory of heredity (9), 


VIII, А SUPPLEMENTARY THEORY OF HEREDITY. 


When dominant and recessive meet in equal numbers the proportion 
in the second generation is 3 dominant to 1 recessive, and this proportion 
remains the same in future generations. 


Indi- Gener- 
į uals, ation. 


2 (ру (RRY First px- 
rental. 


i | (DR) (DR) (DR) (DR) | First fil- 


| bird dil- 


| 16| (Db) (Woy (btt) (DR) (DR) (DR) (RR) (RR) 


| in, 
(DR) (DR) (DR) (DR) | 


Hardy (16) has demonstrated by simple mathemalies, that a dominant 
character such as brachydactyly would not tend to increase in a mixed 
population after the second generation, in the absence of comnteracting 
factors, Were Mendel’s laws continuous in. their operation throughout 
the life history of an endogamous people who represent two clementary 
species crossed, then one would expect the two to remain distinct and in 
definite proportions, But suppose Mendel’s laws act for only a limited 
time, after which blending begins, then in the course of time the two 
clementary species would disappear by becoming absorbed in the blend, 
and а variable blend would result, the individuals representing every 
grade of difference between the original types. "The blend may even 
become so perfect as to form a new elementary speeies if time is long 
enough and inbreeding sufficiently strong. ‘The new species may he 
unlike either of the original and not a perfect blend of the two because 
of dominant factors and through extrancous influences. 


N 
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The accompanying diagram illus- 
trates my ideas in several way 
(Fig. 13.) 

Point 1 is where ihe two Lypes meet. 
Between this and point 2 ihere is truc 
Mendelian heredity. At point 2 Менди 
begins, and continues afterwards, From 
point 1 to point 3, spurions Mendelian 
heredity exists, because the blend eonti- 
nually crosses wilh the other types 
and ereates endless confusion. Between pesce i 
points 3 and 4, по Mendelian heredity 
is found, but two tendencies exist, the 
persistence of type and the tendency to 
fuse. The diagram shows at a glance 
the velative mmber of each type at any 
given time. 


In order to apply this scheme lo 
the Igorot it is nec to consider 
that three elementary species have 
united. First the Iberian and Ше 
Negrito blended and were in Ше 
condition of no Mendelism repre- 
sented by type A or by the Senoi; 
then they were joined by type M, 
which was also in the condition of no 
Mendelism, rosulting from the fusion 
of the Ba n and the Negri 
The fusion of types M and A was in 
progress when the Negrito was again 
encountered since the arrival of the 
Igorots in the Philippines. The , 
mingling of the types was probably ч. 13.—Scheme to supplement my theory 

of heredity, 
more frequent (han ( have repre- 
sented it, the ings and recrossings more complex, and out of the 
moil of men through ages js evolved the Igorot. 


A definition of clementary species which is of interest in this connection 
ntly been given by Spitlman(55). This author illustrates clearly by a field 
of corn that each elementary species is "merely a russ section of a r able 
з, and that the major part of variation is accounted for simply as a result 
oi the recombination in each generation of Mendelian characters, each of whieh 
may vary between wide extremes, just as a species varies under the D 
theory of evolution. Under this view, a so-called clementary 
a completely homozygous form, which necessarily reproduces itself with absolute 
fidelity (my perfeet blend). ‘Che results secured by a breeder of so-called 
elementary species are a necessary result of Mendelian behavior of Darwinian 
aracter 


? fuserted by the author. 
18322. 
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The measurements of a few individual Igorots are given to illustrate 
the combination of different chavacters in single individuals. 


Name, 


31 | Brown... 
49 i. do 

Г во 
Dark brow: 
50 , Brown. 
lo 
34 Light brown 


Î Atiline ~- 
Anstraloid_-l 


Three small Igorots, three tall Igorots and three medium-sized Igorots are 
selected, One of thé small men is dolichocephalie, one is mesocephalie and one 
is brachgeephalie; the same is true of the medium sized, but two of the tall 
ато dolichoeephalie and one is mesocephalie. One individual in each trio has 
a narrow nose, whereas two in each have very wide noses, and a similar condition 
is true oi the face and of the ear, One tall and one small individual have light 
brown skins, and one aquiline nose is present in each group. The Igorots are 
not yet completely fused in all characters, although the fusion is more marked 
in some characters than in others, Uabang represents type A, Obal the Negrito. 
while Oei is neither, Palasi represents type M, to which Na-Ngis approaches 
closely, but from which Canutu diverges, although the tallest of the three; 
Anoka, Мога and Peso represent blended types. 


Finally, the exact measurements of two Igorois and an American are 
placed together for comparison. 


Comparative 


casurements of 9 Igorots and a Caucasian man (the first tico 
were measured at the same time and place). 
en, 1 жени, | 1 
айбы i Jxorot | Canca: | Igorot 
згеазигепияи of (Martin). Sun. | (Mora), : 


Height - 
Shoulder ~. 


Upper arm 

Forearm 
© Hand 

Нела length 
| Head width. 
7 Head height 
+ Forehead width (narrowest part) 
+ Вгеукошици 
| Chinsnasion.. 

Width of nose. 
1 Length of nose 
Between cyes .. 
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"The simplest. explanation of all the phenomenal variations heretofore 
presented scems to be that the Tgorot has been isolated long enough to 
reach Ше amalgamated stage of no Mendelism. 

The unit characters in all individuals have not blended, bui осса- 
sionally manifest the character of the original type in a diversified way 
as represented by the nine Igorots, and not infrequently an individinal 
of almost pure iype appears, who is a true European (Martin). These 
are but relies of a departed Mendelisın. 

Efforts to reconcile Mendels laws with the prevailing views of blended 
effects in heredity need not he unavailing, if the two may be considered 
as phases of the same process acting at different times during the life 
history of an clementary species, 

Heredity represents alt the changes of organie life by three factors (5) : 


1. Determinants, whieh ате in the germ plasm; 
2. Modifiers, which are all influences through time and space that net on the 
m plasm; and 

3. Laws of change, which are the rules of conduet by which the determinants 
and the modifiers interact. 


These factors ате variable when looked at through all space aud during 
all time, but for any elementary species in а given space and for a 
limited time they are fixed. 


D and R (fig. 13) represent homozygotes of an allelomorphie pair that meet. 
at d in sexual union, begin io blend at 2, present the picture of a variable blend 
at 3, and fuse completely into a perfect blend at 4. A cross section of the 
diagram above line 3 represents the relative number of individuals of the 
different kinds presert at that time. The width of the diagram also indicate 
ihe amount cf variation at any time. D Y 
yous reeessives; DR=helerozygotes; В increasing in 
number with each successive generation; while D, R, ant DR deercase (o dis- 
appear entirely at 2. B? represents the continuation of the blend without either 
of (he originals of the allelomorphie pair, but with all shades of intervening 
characters blending in various ways as influenced by ancestry and by enviroment. 
until a homozygote is formed at 4. 

From 1 to 2 true Mendelism exists, spurious Mendelism is found from 2 to 3, 
and from 3 to 4 по Mondelism is present but two tendencies prevail, (а) the 
reversion (о type, ава (6) the tendency to blend. 


‘The three Mendelian (?) conditions may exist at the same time in 
a single individual, one character e: hibiting true Mendelism, another 
false and a third no Mendelism, or only one condition may be present 
at one time. 

Davenport and Davenport(13) have established true Mendelian hered- 
ity for eye color in man; Bateson(2) has designated many conditions in 
man which indicate spurious Mendelism; and Воаз(7, 8,9,10) has sug- 
gested the two hereditary tendenejes above mentioned (a and 6) when 
broad headed and long headed or wide faced and long faced individuale 
are united in marriage, 
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My records of negroes (3), of white students JJ, and of Ше Filipinos 
suggest that composite types (elementary species?) of men when crossed 
with opposite types follow the laws of Mendel for not many generations, 
then begin to blend, and eventually fulfill the requirements of my scheme 
delineated above. At present all mixed races are probably in a соп- 
dition of spurious Mendelism or no Mendelism. Among the negroes in 
America the Hottentot is rarely seen, the Кайт is often encountered, 
and the Guinea Coast negro is abundant, but the majority of the nes 
population represents a variable blend of different negro types, and a 
large number of mixed bloods. Among 1,000 students at Ann Arbor | 
observed a few of cach of the types of Europe, such ag the Iberian, 
Northern, Alpine, Celt, Littoral, and Adviatie, but the majority of the 
students were variable blends, and the pure types were not exactly like 
the prehistoric types of Europe from which they were probably derived, 
although similar to them in many w During the past year my 
anthropometric investigations have included the Filipinos of many prov- 
inces, but expecially the Igorots. Mere as elsewhere pure types ar 
and blends are plentiful. Three primary iypes are found among ihe 
lgorots. However, none of these are pure, but one {уре resembles the 
Negrito, another, one of the prehistoric types of Europe, while the third 
is unlike either of the others, but not a blend of the two. Lhe majority 
of the Igorots represent a variable blend, and they have been so long 
isolated that a condition of no Mendelism has been reached. There is 
conclusive evidence of the persistence of type, yet the tendency to blend 1 
emphatic. 
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ILLUSTRATIONS, 


(Frontispicce.) Dress of a typical Bontoc Igorot of the better elass. 

Three types of Igorot noses. Vrom left to right aquiline, straight, and 
australoid. 

‘Three types of Igorot noses, From left to right aquiline, straight, and 
australoid. 

"Two straight nosed Bontoe lgorots, 

Bontoc Igorot with typical ear and aquiline nose: 

Bontoc Jgorot with typical ear and straight nose. 

Bontoe Igorot woman with typieal Igorot ear and straight nose. 
Negrito man with typical Negrito ear. 

Negritos with typical Negrito ears. 


Fies, 1 to 13 (in text). 
Tanes I to IN. 
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TABLE LLL-—Stature, in centimeters (mdults). 


Nativity. Number, Mean | пида, | mum, 


Nini. | Мах! | Mode, | Median, ! 


Lepanto-Bontoc - 158.6 изо! кво 2000, 10 
Highland. я 151.9 мо | 10. 1520; 1510 
Valley. 158.6 HLOJ x MI HERO) 1320 

MAL: 3201 1620| 100! 150.0 


i 
151.0 | 1420 


170.0 | 135.0 


Total — 


| 
| Baguio and + 
| 


LOJ 19001 1650 1650 
146.7 185,0: B] 46.05 10 
ol- 
I 


Adult negroes of Americ. 
Higland won 
| Bontoe (Jenks). 


100.3 ма 283 


Taste IV.—Comparison of stature with age (males). 


IGORO'S. 
пс ae ee 
Age. Number. Mean, | Mine Мах | Mode, | Median. i 
i 2 ш: 
| 2 D 
| 1001 7 1% 
| 12 013 6 
| Мол M 
| 16to17 s| 
| 204020. 3j 118 
| 30 to 39 18 на 
| 4010.49 w 1и 
ов 3 155 
1 H 160 
Li 10, i 
AMERICANS. 


à 
Height. | 


Nnmber, 


105.78 | 13. 
130.07 | 14. 
15.69 | 15. 
121.21 | 
125.56 
180.95 
134.90 
Men 


* Hastings, 8,245 individuals, 
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ARLE IV.—Comparison of stature with age. (males) —Continued. 


EUROPEANS. 
= en Т > Т " 
| Height, ' Аве. Height, | Age. | нок. i 
184 1. 107.8 
10,0: 18 3.0 | 


115.3 | 19 
152.1 || 20 to 29. 
158,2 |: 30 to 24. 
165.1 || 314 


Тората, 1,101,811 individuals. 


Mountains .. 


Lowlande в 
Adult mal: 108 
| Women. wi 
Boys, I2 to 15 m! 


Boys, 10 to 12 
Boys, 10 and less. 


Mountain 
Lowland 


Boys, 12 to 15 
Boys, 10 to 12 
Boys, 10 and less 
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remity 
length. 


i No. Type. Locality or racc. 
| Upper 


South American man 
Negro man - 
Chinese man .. 


Protomorpli 
2 | Melanoderm . 
3 | Xanthoderm - 
4 | Leukoderm.. German man — 
Protomorph Karayn maiden 
Melanodenn ......| Dschagga mniden 
Xunthoderm .....! Japanese woman. 
Leukoderm......-| Rhineland woman .. 
Australian woman 
-do.. 
Papuan man — 
Bushman... 


H |-....до 
-do | Deniker .. 


-| Bonaparte. 


3 | Protomorph .... 
Ы Metamorph... 


ot given, 


he selected types: averages, and iudices or relative factors. 


ABSOLUTE—AVERAGES. 


Width | Head | Head end Between | 
| 


а jshowldere; length. | height. | width. , eyes. 
i 


| 1615 за JA 

i 16,6 | 18.8 

: 10.8 17.7 : 
Senoi Г 149. 


Avoragelgorot! 101° 1510, 


ү! 
| 


RELATIVE—INDICES, 


ype- { 


index, 


Far index. 


D 


гсерћа 


E 111.8 
Senoi T ....... 45.9 15211 M.0 
Average Igorot 44.0 | 51.6 | ма 


А GEOLOGIC RECONNAISSANCE OF THE iSLAND OF 
MINDANAO AND THE SULU ARCHIPELAGO. 
L—NARRATIVE OF THE EXPEDITION. 
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FIVE OF Т! 


I. INTRODUCTION. 


The Mining Bureau of the Philippine Islands, and subsequently the 
division of mines of the Bureau of Science, has now been in existence 
approximately ten years and during this time its scientific employees 
have visited nearly every part of Luzon and the Visayas, but up to the 
ent the lay, uthern island of Mindanao has been neglected. The 
reason for this is twofold; work was necessary in other and more im- 
portant fields and only recently have conditions been such that travel 
in the greater parl-of Mindanao has been possible without а ment of 
soldiers, although even now it is necessary in many places to take a de- 
tachment of from (тее to tweniy men, as the Moros are still disturbing 
the peace in certain quarters. 

One or two localities on the coast were visited hy members of the 
Cuerpo de ingenieros de Minas during the Spanish régime and I shall 
allude more fully 1o their work in the following pages. 

The existing dearth of information in regard to this island Jed me, 
as chief of the division of mines of the Bureau of Science, io undertake 
а general reconnaissance of Mindanao aud the Sulu group. Such a gen- 
matie and more detailed 


eral view is neeessary for planning future = 
study. 

The following four objects were in mind in b 
(1) The rapid reconnaissance of the geology; 


ning this expedition: 
(3) the examination of 
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certain special areas likely to prove of economic interest; (3) topographic 
route sketching, and (4) securing a knowledge of the work of the 
prospectors in the field. l 

The party consisted of Warren D. Smith, geologisi in charge; Maurice 
Goodman, mining engineer; Harry M. Ickis, topographer; Robert N. 
Clark, assistant; as well as Lieutenant Charles S. Caffery, United States 
Army, in charge of the military escort. The journey was ошу made 
possible by the assistance of the laiter and our thanks are due to General 
‘Tasker IL Bliss, governor of the Moro Province, and to Lieutenant 
Caffery for their cordial assistance. 

The map at the beginning of this paper shows ihe position of Min- 
danao and the Suln group with relation to the remainder of the Archi- 
pelago. Roughly, these islands lie between the parallels 5° and 10° 
north latitude and between 119° and 127° cast longitude, The route of 
the party is indicated by the heavy line. 


The work was divided as follows: That on the Zamboanga Peninsula and t 
Sulu group was done by W. D. Smith accompanied by Lieutenant Charles $ 
Cafferv; the gayan aud Tigan, Misamis Province, was investigated 
by H, M. I © R, N. Clark; W. D. Smith and IL Iekis, aecom- 
panied by Lieutenant Caifery and an escort, surveyed from Camp Overton throng 
the Lanao Lake country to Cotabato and from Cotabato to Di to; the ascent 
of Mount Аро was made by W. D. mil, Maurice Goodman, and JE М. Jekis: 
Maurice Goodman and H, M. Tekis went from Davao up the Tagum and Sahay 
Rivers to the headwaters of the Agusan and thence to Talacogon. Maurice 
Goodman then proeceded to Surigao and Placer, while TI. M. Tekis made a recon- 
naissance to San José de Bislig and back to Talacogon. 


IT. PREVIOUS WORK OF A GEOQRAPIICAL ОП GEOLO 
MINDANAO, 


ис NATURE IN 


No attempt will be made to review the work of all the men who have 
undertaken expeditions through ihe southern islands of the Philippine 
Archipelago. Т shall confine my attention to those who have contributed 
in a marked degree to our knowledge of their geology and geography. 


The first map of Mindanao which is at all accurate was made by the Jesuit 
Fathers, Of course, this map is based on little or no triangulation, but when 
the size, nature of the country, and state of the natives are considered the work 
reflects great credit upon those who did it. 

Since the American occupation the United States Army has done practically 
ail the mapping which has been accomplished in Mindanao, The work of this 
organization has been excellent. Besides making route maps of all the country 
traversed in the course of its expeditions, it has begun a progressive military 
map which shows the topography by contours, based on triangulation, This will, 
When completed, be by far the most necurate work done over so large au area by 
any organization in these Islands, 

The United States Coast and Geodetio Survey is now engaged in surveying 
the coasts of the southern islands. 
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Much less has been accomplished iu relation to the geology, but there is ample 
exeuse for this lack of results, То use the expression of Dr. С. P. Becker, “such 
Work in а country where the natives are not on the best of terms with you is 
more exeiting than profitable,” 

Among our Spanish predecessors, Sainz de Baranda, Centeno, Montano, Espiña, 
and Abella have contributed to our knowledge of the goology of Mindanao, The 
work of the latter was confined almost entirely to the Misamis region, but it is 
the best of all the contributions from that part of the island. 

The following appear among other Europeans who collected in Mindanao or 
studied its geology: Semper, Richthofen, Minard, and Renard. K. Martin worked 
on some fossils which eame from Mindanao and Oebbeke described certain rocks 
collected on that island. Martin and Oebbeke have never been in the region. 

Dana, Ashburner, and Nichols were Americans who visited Mindanao before 
the American occupation and who contributed to a knowledge of its geology and 
finally, Dr. Becker was in the Archipelago in 1898, just at the outbreak of hostili- 
ties with the natives, 

Guillemard and Becker seem to have been the only investigators who touched 
at any part of the Sulun group. ‘The former barely mentions Cagayan de,Sulu, 
and the latter could only study the islands from the deck of the vessel, as the 
natives were at that time in a very warlike humor, 

Dr. Beckert in his report gives a brief summary of the previous work in 
Mindanao and the following is a quotatio 

“Concerning the great Island of Mindanao, only scattered observations are 
available. Sainz de Baranda' noted the occurrence of serpentine on the east 
coast of the island at Canmahat and in Misamis Province at Pigtao. Mr. Centeno 
states that at Pigholugau, near Cagayan, in the Province of Misamis, there are 
ins in talcose sehists. ‘The auriferous districts of the Province of 
nis district. 


quartz v 
Surigao may, he points out, be regarded as а continuation of the Mis: 
‘The most notable deposits here are in the mountains of Canimon, Binuton, and 
Canmahat, a day's journey southward from the town of Surigao. The terrane is 
here composed of much altered talcose slate and serpentine? Mr. Semper collected 
on the Maputi, which is an upper tributary of the Agusan River in Surigao. 
Here he found a uralitie gabbro and а ehloritized, aphanitie, augite-plagioclase 
rock, containing a few plagioclase phenocrysts. The specimens have been deseribed 
hy Mr. Oebbeke.* They arc probably facies of the melaphyres found by Mv. Montano. 
Mr. Ashburner examined à slate belt in the extreme northern portion of the island, 
about 8 miles to the southward of the town of Surigao, at the headwaters of the 
Cansuran River. It contains nuriferous quartz stringers. Mr. Montano collected 
melaphyres at a number of points in eastern Mindanao. Such are the eastern 
shore of the Bay of Butuan, the eastern coast of the island between Bislig and 
Catel, and the divide between the waters which flow northward into Butuan Bay 
and those which flow southward into the Gulf of Davao. The river of this 
southern drainage basin Montano terms the Salug. Other authorities give it 
different names. In its headwaters he found float consisting of melaphyre 


? Report on the Geology of the Philippine Islands, U. S. G. S. 21st An. Rep. 


(1899-1900), Pt. 3, 507. ER 
2 Не also mentions crystals of rutile from an island called Bigat, which is 


unknown to me. Anal, d. Min, Madrid (1841), 2, 197-212. 


$ Memoria geolégico-minera (1876), 49. - 
< Neues Jahrb. f. Mineral, cie. (1881), Beil.-Band 1, 498. 
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and quartz porphyries. Melaphyre he found again at Pujada Bay sea Cape 
San Agustin, Quartz breeeius also occur on Ше divide between P Па аш the 
Gulf of Davao. Serpentine accompanies the melaphyre to the south of Bi 
“Mr. Minard visited the gold-bearing rej 
ince of Mindanao. The sandstones and conglomerates of Lie Iponan Vall 
id to be broken through at many points by diorite and 
pebbles of the conglomerates include diorites, nugi 
rble^ Some years Inter Mr. Abella made a reconnai 
examining ihe gold deposits along the courses of several rive 
into Macajalar Bay. They are the Тропа, the Cagayan, tl 
Gutman. Tn this region he found two considerable areas of old slates, One of these 
touches the Iponan River 10 or 12 miles from (he sea. The other is intersected by 
the Cutman and approaches the sea within 2 mites, near the town of Agusan, which 
lies at the mouth of the Cutman River. Alluvial deposits fringe the shore of 
the bay and follow the streams, Otherwise the country, as depicted by Mr. Abella. 
is covered with strata provisionally referred to the Miocene, The slates ave 
described as metamorphic and in part stentitie. "Tho pebbles of the Tertiary 
conglgmerates consist of such slates, serpentinoid rocks, and many varieties of 
"Veaehytie rocka? I think that at the date of his memoir, 1879, Mr. Abella used 
this term for neo-voleanie rocks not basaltic in appearance, The description of the 
fossiliferous rocks overlying the slate leaves no doubt but that they are Tertiury 
or Recent, a fact whi is diflienlt to reconcile with Mr. Minard’s statement 
that they are cut by serpentine and diorite. In the placer at the Bigtog, tributary 
to the Cagayan, Mr. Abella found slightly rounded, large pebbles of отпосо. 
“A few miles northwest of Zamboanga (in southwestern Mindanao}, at Caldera, 
Dana observed hornblendie and taleose schist in pebbles, and on Malanipa, about 
{. by S. from Zamboanga, the Challenger expedition callected serpen- 

tinized peridotite, studied by Mr. Renard." * 


orpentine. ‘fhe 


ІШ. GENERAL GEOGRAPILIG DESCRIPTION AND ITENERARY. 


Tho main body of the Philippine Archipelago is connected with Borneo 
hy two parallel chains of islands, one consists of Busnanga, Linapacan, 
Palawan and Balabae, while the other extends southwest from the Zam- 
boanga Peninsula, comprising Basilan, Sulu, Siasi, and Tawi-Tawi. The 
inference is that there has heen entire land connection at some time in 
the past. This question will be referred to in a future chapter, al ihis 
place it is sufficient. to siate that there are some objections of a very 
reasonable nature to such a conclusion. 

The Sulu Group and Mindanao together possess а rough likeness to 
а long-handled dipper, the Sulu Tslands and Zamboanga Peninsula con- 
tituting the handle, the eastern part of Mindanao the bowl. Mindanao 
is marked by its great number of bays and gulls, its two great rive 


€ Mission aux iles Phil. (1879-1881), 272-3 
* Bull. Soc. géol. France (1874), V, 2, 403-406, 

" Mem, acerea de los criaderos amriferos . . . Misamis (1879), 4, 18, 32, 45. 
* U. к. Expl. Exp. (1840), 10, 530. 

* Ibid, 
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its nine or ten lakes and its high mountains, One of the latter, Mount 
Apo, 2,928 meters, is supposed to be the highest peak in the Archipelago 

А glance at the map of Mindanao prepared by the Jesuits will reveal 
the presence of four main tectonic lines, three of which run approximately 
north and south, and the fourth east and west. The first is the line 
following the erest of the range which extends parallel to the long axis 
of the Zamboanga Peninsula; its direction is N. 20° Б. ‘Phe xe 
scems most nearly to mark the eastward trend of this yange; its direction 
is approximately N. 85° W. Mong this line are to be found Mount 
Sugarloaf, just north of Dumankilis Bay, Mount Dapan, a short distance 
southwest of Lake Lanao, Mounts Kalatungan and Latnkan east of the 
lake, and Mount Agtungauon east of the Agusan River. 

The next line is that which follows the Apo Range. This is very 
pronounced from Apo southward, but is not especially marked to the 
north. On this line are to be fonnd Mount Apo, 2,928 meters, and Mount 
Matutun, which is doubtless somewhat lower. 

The fourth, which is not as straight as the others, extends along the 
hackbone of the country east of the Agusan River; its general direction 
is about N. 8° W. No very important peaks exist along its extent. 

The first of these four lines, which follows the backbone of the Zam- 
boanga Peninsula, is the most marked in that it extends northward 
through the Island of Negros, coinciding exactly with the tectonic line 
of that island and cuts across the lower part of the prong of Masbate, 
again coinciding with the long axis of Sorsogon and the Catanduaner. 
The Agusan line, by curving a little to the west, would fit closely with 
the tectonic lines of Leyte, Masbate, and Tayabas. ‘There is no question 
but that there is a definite and fairly uniform system of folding and 
fracturing thronghout the Archipelago, the various islands representing 
the irregular crests of ihe antielines while the intervening straits mark 
the synclines, 

There are no very large rivers in the western part of Mindanao, 
although a fair-sized river follows along the central line of the Zam- 
boanga Peninsula, and two short, swift streams also exist, one of them, 
the Agus, draining Lake Lanao and emptying into Wigan Bay after a 
run of about 30 kilometers, and the other, the Mataling River, drawing 
part of its water from Dapan Lake and part from the northern slopes of 
the Kulingtan Range. A different condition exists in other parts of 
Mindanao. 

The Rio Grande de Mindanao, over 300 kilometers long, is the second 
largest river in the Philippine Archipelago. Its course is from north to 
south until within a short distance of Lake Liguasan where jt turns 
sharply lo Фе west, emptying into Шапа Bay. This river is navigable 

78322——5 
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for shallow-bottomed, stern-wheel steamers for a distance of over 200 
kilometers. The valley of the Rio Grande presents a wonderful stretch 
of country. 

The Agusan River, next in size, flows from south io north in a fairly 
uniform direction. It is probably at least 250 kilometers in length. 

Mindanao in general is rather densely covered with jungle containing 
much fine forest. No large industries, unless it be agriculture, exist in the 
island, if one sawmill, ereetel by Amerienns.not far from the town 
of Zamboanga is excepted. There are neither mines nor factories, the 
little that has been accomplished has, for the ater part been the 
result of the energy of a few Americans and Spaniards. For the most 
part this great and cnormously fertile island is a silent, almost trackless 
jungle. 

We can only conjecture what the mineral wealth of Mindanao really is, 
for few as yet have had the hardihood to attempt prospecting in this 
region. 


IV. PEOPLE, 


The distribution of the different tribes can be learned by reference tu 
the map prepared by Dr. N. M. Saleeby 29 to accompany his researches 
into the life of these people. Tt is uot my intention to discuss very fully 
the racial characteristics of the people inhabiting Mindanao, as D 
keby will do this fully and thoroughly. However, it will be necessary 
to make brief mention of the character of the inhabitants in this paper 
und to make this portion as accurate as possible I have not only drawn 
from personal observations, but more frequently from Dr. Saleeby's first 
Work? Other sources of information have also been used. 


A line extending roughly from Tligan in a southeasterly direction to the Ki- 
dapwan Mountains aud thence south to Sarangani Bay will divide the island into 
two great ethnological divisions. To the west of this line the Moros, a Moliam- 
medan people, aro dominant. To the east are various tribes which in all prob- 
ability spring from Malay stock and who presumably сате to Mindanao Jong 
before the Mohammedan invasion. The Sulu group to the south of Mindanao is 
inhabited almost entirely by Moros. 

А considerable number of Visayans and a few Tagalo, 
from the northern islands, are encountered along the eos 
some of the rivers, 


who have emigrated 
and at the mouths of 


"Saleby, N. Ма The History of Sulu, Pub. Div. Bih, Burcan of Science. 
Manila (1908), 8, М. The map of Mindanao will be published in Dr. Басс? 
work “The History of Magindanao” now in course of preparation, 


У Salechy, N. M.: Studies in Moro History, Law, and Religion, Pub, Eth. Sur 
Manila (1905), 4, 3. 
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¥. CLIMATE, 


Tt is difficult to discuss the meteorologie conditions of Mindanao in a 
general way. The fairly regular and dis inetly marke sons which 
prevail in Luzon do not seem to obtain in Mindanao. The following 


table is taken from the monthly reports of the Philippine Weather 
Bureau: 


Rainfall, in willincters, at Mindanuo and Sulu stations during 1905. 


Month. 


Jolo, Davao. | Surigao, | 


January 105.3 | 
February: 10L1 | 
81.9 
130.6 ! 
176.9 
00 
167.3 
no. 
September 26.8 
October .. 112, 
; November.. їз! 
| Ресава "a 
i Total. 1,103.0 | 


A great difference is shown between the rainfall al Zambonnga, at 
Surigao and at Davao, and the results are very evident in the difference 
between the forests of these portions of the island. Zamboanga Penin- 
sula ix fairly well forested, if the plain which has been cultivated for a 
long tine is excepted, bnt the forest of this region is not by any means 
as luxuriant as thai of the Agusan and Davao Valleys. ‘The densest 
forests in the Philippine Islands, with the possible execption of portions 
of Mindoro, are probably to be found in the latter districts. В 

І was not in the country for а sufficient lengtli of time {о render any 
statement I might make in regard to the healthfulness of various parts 
of Mindanao of value. The low country in the river valleys and the lake 
region to the south of the Cotabato is probably not as healthful as the 
highlands of the Lanao region. Mosquitoes abound in many parts of the 
former territory and great precautions must be taken against them. The 
Cotabato River has a particularly bad, but T think underserved, reputa- 
tion in this respect. I had no fever nor any sickness whatever during the 
five months I was in Mindanao, but both native and American troops have 
suffered considerably from malaria. 

A table of the temperatures for the various stations of the island 
follow 


Fable showing mean maximum and mean minimum temperatures, in de; 


grecs centigrade, for Mindanao stations during 1907. 


| 2 B 

| ТО Surigao. | Jólo. | Isabel. Zumbosngu. Cotabato, | Dapitan. Butuan. Caraxo. 

| Month. — л 1 = —— — T E - 

Maxi. | Mini. | Maxi. | Mini. Mini. | Maxi- | Mini- | Maxt- | Mini- | Махі- | Mini- | Maxi- | Mini- | Maxi | | Maxi- | Mini- 

| | зант. | mum, | mum, | mum. mora. | mum, | mum, | mum, | imum. | mwin. ° mon, | min, | шин. | mum, | лиши. j num, | ann, 
January... x 305! 21.8 
February 22.1 |... 5; 210 
March.. 21.6 28.71 7 
April... 20.6! 22.0 


May - 
June 
July. 
August 
September... 
October — 
November. 
December 


32.4! 
ва | 


r0—-———— 


тз 
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The region around Camp Keithley, owing to its altitude is much cooler 
than the low country and the climate is correspondingly invigorating. 
However, at certain times of the year, particularly in December and 
January these posis are said to be very disagreeable, as they are cold and 
raw like the New England coast of the United States in the spring time. 

‘Typhoons are said not io occur in the latitude of Mindanao and the 
Sulu Islands. ‘The evident reason for this is that the cyclonic storms, 
which have their origin in the Расте are formed in a latitude much 
north of that of Mindanao and as they pass westward they are constantly 
curving to the north, partly owing to the original, clockwise movement of 
cyclones north of the equator and partly because of their approach to the 
continent of Asia. According to Father Algué, Director of the Philip- 
pine Weather Bureau, a few cyclones form in the Sulu Sea, but these 
attain no great importance either in frequency or in intensity. 

Plate XXIX of Father Algué’s “Cyclones of the Far East” 12 shows 
the mean trajectories of cyclones which pass over or near the Archipelago. 
It is very interesting in that it reveals how very generally Mindanao and 
the Sulu group escape these destructive story This fact is of the first. 
importance in view of damage which such storms might inflict on crops, 
particularly on hemp which grows to heights varying from 10 to 18 feet. 
and because of the relative immunity from danger to vessels, such as 
interisland trading ships sIoro vintas and penrling boats. 


YI. NARRATIVE OF THE EX 


EDITION. 


Zamboanga, Ше first point visited by me, is situated about 3 miles 
from the nearest foothills at (ће edge of a flat plain of considerable area 
at the foot of the long, narrow peninsula of the same name, (See map, 
Plate Г.) То the east is a long stretch of salt-water marsh and in its 
rear is a searcely less elevated tract whieh is taken up with paddy fields. 
If the Tumaga River had kept its initial direction, it would cut through 
the heart of the city, as it js, it curves to the east and enters the sea op- 
posite Sakol Island. The substructure of this plain fs coral, the super- 
structure, silt and coarse detrital material from the hills to the north. 

Zamboanga is essentially a “gate city” and а study of the map will 
show entral, commanding position with reference to steamship routes. 
In fact this is the main feature controlling its location. It is not situated 
on a large river by which communication can be maintained with the 
interior and for this sou Из position is not favorable as is that of 
Manila, which is on a plain on the coast and at the same time on the 
banks of a large stream which taps a great stretch of the interior. Cota- 
bato, on the Rio Grande de Mindanao, is also favorably located and 
it will probably expand when the immense possibilities of the country to 
which it holds the key are understood. 


зї Algué, José: The Cyclones of the Par East, Bureau of Publie Printing, Manila, 
1904, 
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The initial reconnaissance which I undertook was to Boalon, some 10 
or 12 kilometers northeast of Zamboanga. Here the transportation by 
wagon was left and а trail taken which led up an abrupt hill a little 
beyond which point we entered tho forest. Between Boalon and this 
hill I found some float limestone with fragments of Orbifoides, which 
probably are identical with the material Richthofen * encountered so 
many years before. This is practically all he eontributed to the geology 
of this region, but this is not suprising when the attitude of the natives 
at that time is considered, 

We continued in the forest for about three days, obtaining absolutely 
no view of the country farther than 50 yards from the trail, until we 
reached a log eabin about 30 miles north of Zamboanga on the Tumaga 
River. 

The country rock in this region is a much decomposed schist, with a 
considerable thickness of stiff, yellow, clay overburden. (Plate IIL) 
Quartz pebbles and howlders are plentiful in the clay; the pebbles come 
from quartz stringers in the schist. The large bowlders clearly indicate 
large veins, but we were not so fortunate as to encounter any of the latter. 
The clay contains a small amount of gold which the prospettors had 
recovered by slnicing. Few people were encountered in this forest. 

On опт return after three days’ stay we followed the river for per- 
haps 25 kilometers. At times we came upon box canons (some of which 
we might have swum through), bur usually we took the high trail which 
went along the steep side of the cliff, аб times 30 meters above the 
water and roc The way was extremely difficult; the sharp ri 
rocks, the sharp-edged schists and the leeches began to fell on our 
carriers, so that we finally took a trail which led out of the river and 
after a climb up the side of the gorge we regained the old path which 
we followed to a hemp plantation at the edge of the timber and hy 
mid-day arrived in Zamboanga. 


er 


VICINITY OF SAN ВАМОХ. 


My next reconnaissance was in the vicinity of Ше San Ramon Farm, 
controlled by the Moro Province. This exeursion was for the purpose 
of nn examination of the mountains which rise abruptly back of the 
narrow coastal plain, The formation in this place is entirely voleanic, 
the vich, disintegrated débris spreading out upon the coastal plain and 
producing a very fertile soi]. Some of the rock is highly pyritized and 
may carry more or less gold. 

In the streams I saw howlders of andesite which sometimes contained 
large fragments of schist, torn off and caught up in the molten rock as it 


$ Richthofen, F. von: Vorkommen der Nummulitenformution in den Philippinen, 
Ztschr. d. deutsch. geol, Ges. (1862), 14, 357. 


“А sketch map of the trail was made, but 16 shows little beyond the path. 
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poured out over the surface. ‘This schist is identical with that found in 
the gorge of the Tumaga River, 

I had observed terraces along the shore farther to the north in ihe 
neighborhood of Dapitan and therefore looked for some signs of elevation 
here. I did find one fairly well preserved terrace a few miles to the north 
of San Ramon, but the streams have cut through it in so many places 
that only an especially trained eye can see it. ‘This terrace js perhaps 6 
meters above the mean tide level. (Plate VIL) ‘Ihe mouniains in the 
Zamboanga Peninsula were once covered with a mantle of limestone, hut 
little of the latter remains, a few large bowlders in the streams being all 
that we could find. 

This coastal strip on which San Ramon is located, disappears to the 
north at Patalun Point, but it widens regularly to the south and is every- 
where taken up with coconut culture. The long stretch of sandy litioral 
from San Ramon to Zamboanga is especially adapted to the culture of 
the coconut palm. 

This peninsula in regard to its population might be divided into the 
following zones: 


1, The hill or forestal zone occupied by Subanmis, a wild and primitive people. 
2, The intermediate or rice zone by Filipinos, mostly Visayans 

3, The coastal plain by Chinese and Americans. 

4. The beach zone by the Moros (littoral zone). 


COAL MINES Ar STRUGUEY, 


Following the reconnaissunces outlined above I went to Sibuguey Вау, 
an all-night run by Constabulary vessel to the northeast of Zamboanga. 
I was accompanied on this trip by Colonel W. C. Taylor, then in com- 
mand of the Fifth Constabulary District. We anchored about a half mile 
offshore as we did not know the exact configuration of the reefs, this coast 
heing but incompletely charted. 

Our road to the coal measures ab Sibuguey was first by boat up ihe 
Siay River, the banks of which for some distanee from the mouth are 
lined with mangrove swamps, we taking a turn through an opening in 
the right bank and following an estuary until noon, when we landed and 
followed a trail over .a low hill to the house of the datu of this region, 
Lukas, a Subanun. (See Plate VITT.) 

We left this place early in the afternoon and after а very (rying march 
through mud and over hills, we reached the site of the coal workings on 
the Sibuguey River. The old, abandoned tunnels of the coal mines are 
hidden hy the underbrush. I could obtain but little idea of the condition 
of the seams, excepting that they are tilted and dip to the southeast. 
They can be worked with the mine mouth probably not over 100 meters 
from the Sibuguey River, which is large enough at this point, 21 kilo- 
meters from the mouth, to allow small.launches and lighters to pass пр 
and down to take on coal. 
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THE SULU ARCHIPELAGO. 


The Sulu Archipelago is practically unknown from a geologic und 
physiographic point of view, so that the information gained in this expedi- 
tion, although meager, is at least new. 


Dr. Becker refers in four lines of his report to rocks on Marongas Island just 
across from the town of Jolo. Other than this there are no geological notes. 
Some eruptions of the year 1614 are described by the resident Jesuits but. only in 
а ст It has been known for a Jong time from the reports of ship exptains 
and travelers that the archipelago is largely voleanie. 

This great group of islands extends for 335 kilometers southwest of Zamboanga. 
Tt is about 120 kilometers wide and contains hundreds of islands and rocky shoals. 
The most considerable of the islands are Basilan, Sulu, Siasi, and Tawi-Tawi and 
although Basilan is the largest, Sulu is of far greater commercial and historic 
interest, 


The water is nowhere of great depth within the confines of this ar- 
chipelago, but it is separated both from Borneo and Mindanao by deep 
straits. To reconstruct a Jarge island out of this swarm of small ones 
which may or may not have formed a continuous bridge from Borneo 
to Zamboanga, and which would since have been disrupted and partly sub- 
merged, is not a great {ах upon the imagination. She evidence we 
have points in this direction. 

The Sulu group, Jike so many other oceanic islands, is either of vol- 
сате or coral formation. I saw very little sedimentary material on 
any of the islands and where any such was exposed, it was usually at a 
point where erosion had removed the Java capping. I do not know of 
any marked volcanic activity in the Sulu Archipelago at the present time, 
although hot springs in old craters are reported on Cagayan Sulu. 
J have also been informed that there are hot springs and solfataras at 
Sit Lake on Sulu. This lake occupies an old crater. I have visited 
neither of these places, 

An eruption at a point near Jolo, not named, is reported io have 
occurred on January 4, 16412* As there is some confusion of names 
in this report T do not attach much importance to the account. As 
for as I can learn, no aeenrate scientific notes were taken ai the time. 

The only remaining reference T find regarding the geography от 
geology of the Sulu Archipelago is а note by Becker ие 


“In the Jolo Archipelago, the charts indicate several well-developed atolls, 
such as Simonul Island {latitude 4° 52", longitude 119° 50^), as well as several in 
the Tapul group (latitude 5° 30°). ‘The charts of this region also show innumer- 
able coral reefs, which are bare at low tide and must therefore have been uplifted.” 


“ Baranera, Francisco N.: Compendio de geografía de las Islas Filipinas, 
Marianas, Jolo у Carolinas. 3r ed. Manila, 1892, 
* Geology of the Philippine Islands, 542. 
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I myself have seen some coral islands near Sulu, in ihe Pangutaran 
group; some of these are atolls and others were formerly lagoons that 
have dried up because of the clevation of the whole mass. 

While nearly all the elevations are extinct or dormant craters, there 
are no sharp, jagged profiles, but instead, most graceful curves. ‘There 
ùre nearly fifüy of these cones on the Island of Sulu, some still high 
and syminctrical, оста irregular and worn down {о mere stumps. (See 


PL 1V.) 


BED DAJO. 


We first visited the now historie crater of Bud Dajo, the wooded 
cone of which rises from ihe plain back of Jolo. One afternoon ot 
brisk riding оп horseback is посе to reach the point whore the 
very stecp climb begins at 300 meters’ altitude; from here to the ex- 
tinct crater is a further elevation of 380 meters, The climb is a short 
one, but it is the most strenuous I remember ever to have made. 


Formerly there exisied a community on this mountain having all the necessaries 
of life about them; a complete village with dwellings and а mosque; springs, 
gardens, and both shade and fruit trees, all within an extinet crater, ‘The Moros 
added trenches and cottas to the natural walls of the village and long bamhoos, 
in the holiows of which were concealed lantakas (brass cannon) were placed along 
them. (See Plate X.) 


Bud Dajo is formed of scoriaceons basalt and lapilli, but has noi 
been in eruption at least within the last three hundred years, or if it 
has, there is no record of the event. Large basaltic bowlders from 
this mountain are strewn over ihe slopes and the plain down to the 
у edge of the town of Jolo. An excellent view of a large part of the 
island can be had from the highest point on the walls of the crater. 
From this point smaller craters are visible and it is not impossible that 
renewed energy may at some future time he manifested at one or more 
of the many foci and а considerable destruction of lives and property be 
the result. ‘The fact that these craters appear extinct is no argument 
inst future activity. 


Y 


FURTHER RECONNAISSANCE OF SULU. 


On Monday, October 14, Lieutenant Caffery and 1, with an escort 
of five men, began an expedition to Maymbung, on the opposite side 
of the island. The trail led past Asturias, the former residence of the 
Sultan of Sulu, but now the site of infantry barracks, and on over a low 
divide of about 300 meters’ altitude, between Bud Agad and Bud Pula. 
he soil is of a rich red color, giving promise of unusual richness. 
Large fields of tapioca, which is the main agricultural product of the 


* Bud is the Sulu term for mountain, Аз it is generally used by the military 
authorities, it is retained in this description. 
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Sulu Islands, appear on either side of the trial and Moro dwellings, with 
several small haystacks near by could be seen from time to time. How- 
ever, large tracts of fallow land exist along the route. 

The soil everywhere is the same, for a blanket of basalt apparently lies 
over the whole island. At Maden Patung, about a mile and a half from 
the Sultan’s house at Maymbung, are some onterops of tuff, the only 
sedimentary formation I saw while on the Island of Sulu, 

We reached Maymbung late in the afternoon and the next day returned 
to Jolo by the same route we had come by, our stay being eut short hy 
the consideration that a geological reconnaissance conducted under guard 
in a very unsettled country does not warrant the expense and the addi. 
tional detail of men. “Such work is really more exciting than profitable.” 

Several short excursions in the vicinity of Jolo were made for the 
purpose of finding water-bearing strata, but in this respect the result 
was disappointing. However, some splendid examples of old, worn-down 
craters were seen. Several low, circular and apparently flat-topped hills 
lie at a distance of 3 to 5 kilometers southwest of Asturias, ‘They very 
much resemble overturned saucers, The tops of these hills usually show 
a more or less marked depression, a remnant of the old crater, and two 
of these were inhabited by several families, with substantial houses and 
well-kept gardens. These people Jive in such situations, not so much 
because the soil is particularly rich, because it would be bard to find soil 
more fertile than that on the lower volcanic slopes, but undoubtedly 
because of the protection afforded by the hills, the comparative difficully 
of access and the excellent lookout over all approaching trails. "There is 
usually some water either in the central depression or at the bases of these 
volcanic mesas. 


OTHER ISLANDS OF THE SULU GROUP. 


I returned to Zamboanga after this brief visit to Sulu aud reshipped 
on à small Constabulary paymaster-boat for the more distant islands of 
the Sulu group. ‘The first stopping place was at the Island of Bongao. 
Tawi-Tawi was not visited, euch observations as were possible being made 
while sailing near lo the coast. Tt is not a very rugged island, everywhere 
showing gentle curves. 

Bongao is a emall village and Constabulary station on the island of 
that name, separated by a narrow channel from the southwestern end of 
Tawt-Tawi. Coral reefs are found everywhere in these waters, so that 
great сате in navigation is necessary. Mount Vigia, visible from the dock 
(see Plate XIV), is a mass of very resistant conglomerate, 370 mete 
high, and on a clear day the low coast of Borneo can be seen from this 
peak, 

Some raised beaches exist in this vicinity and a number of fossils of 
recent age, clearly Pleistocene, were procured. 

From Bongao we navigated through a labyrinth of islands along chan- 
nels so narrow as to make it almost possible to lean over the side of the 
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boat and touch the branches of the trees, and we finally anchored in the 
narrow straits between Siasi and Тарас Islands. We had but one or two 
hours of daylight at this point, but a short excursion inland gave us a 
fairly good idea of the geology and soil of Sia The soil, as in Sulu, 
is a rich, red volcanic material, and the underl ing rock, wherever I saw 
it, was andesite or basalt, which is frequently difficult to classify exactly, 
because of the weathering to which it has been subjected. Very little 
timber is seen on this i and, at least not on the side at which we touched, 
and there ате по large streams. However, a dense growth of cogon grass 
prevents serious damage from erosion. If this grass were not present, 
loss would surely result owing to the lack of forest. Оп the other hand 
содоп, as in other paris of the islands, is a serious menace {о agriculture. 
It is usually the custom of ihe natives annually to burn off this grass, 
but this method only affords temporary relief. A better way and one 
„which is being practiced with success in many localities is to plow the 
cogon under for two or three seasons, when the roots rot and not only 
15 the grass killed, but the soil is further enriched. 

The next point visited was the large and geologically little known 
Island of Basilan, A portion об this island was occupied by the Spanish 
government, which had a small naval station at Isabela on the north 
This has been abandoned since American occupation and the 
place has consequently fallen into neglect and decay. 


Lut little geographical exploration has been done in Basilan. Mr. Dean C. 
Worcester und his party visited it about the year 1892, and the following is taken 
from his account. 
tbela, the capital of Basilan, is a small place of less than 1,000 souls. The 
only Spaniards there are the officials and the Jesuit priest. The town is on high 
ground, whieh slopes sharply down to the edge of the channel separating Basilan 
from the little island called Malamaui. This channel, although extremely narrow, 
Tremendous currents rush 


is very deep, and large vessels can come close inshore. 
through it with the chb and flow of the tides, 

“Isabela is x supply station for gunboats, the eoa! yard and magazines being 
located in Malamaui, just across from the town, To defend the important. stores 
which they contain there is only a ridicnlous old limestone fort on a neighboring 
hill, armed wilh two. or three antiquated smoothbore camon, ant garrisoned by 
a few marines. 

“The Moros of Basilan, locally called Уасана, have alw 
but at the time of our visit they were held in check by 
as Datu (Chief) Pedro." 


borne а bad reputation. 
remarkable man known 


A picture of the fort mentioned above js shown on Plate XY, 

Only two short trips were made into the country back of Isabela; the 
same basaltic flows and rich red soils exist hero as in Sulu and $ 
Vuleanism does not appear to be as recent in Basilan as in Ваш. At no 
place did T find that the streams had eut through the lava eapping and 
exposed the sediments which I feel sure lie beneath. 


asi. 


^ Worcester, Dean C.: The Philippine Islands and their People. Macmillan, 
(1901), 144. 


488 SMITH. 
LAKE LANAO AND VICINITY. 


АЦ of the work in the region of Zamboanga and the Sulu Archipelago 
which ii was at all feasible to undertake at this time having been com- 
pleted, we left Zamboanga, November 6, for Overton. As our vessel kept 
close to the coast, 1 was able to make some notes which throw considerable 
light on the geologic changes now going on. ‘The west coast of Mindanao 
has very certainly n in comparatively recent times. Near Point 
Blanca on the northwestern part of the coast I saw a fine example of a 
raised delta, the elevation amounting to at least 10 meters, ‘The char- 
acteristic structure of the delta was clearly revealed by the extensive 
marine erosion which had taken place. ‘There were also many fine terraces 
shown along this coast and their existence supports the other evidence. 

The weather compelled us to run into a little cove near the point just 
off Dapitan. Of all the many inlets along the coasis of these islands I 
believe this to he one of the pretties and most secure. No sign of an 
entrance ean be seen at less than a kilometer away and certainly this 
point would be toa obscure to pick up at night. We went through a 
channel not over 45 meters wide between walls which in the darkness 
I took to be limestone, and emerged into a splendid basin with water 
as clear and placid as a mountain lake and with high walls on nearly 
all sides, 

By noon of the next day we anchored off the little stone fort at the 
entrance of Panguil Bay, which is in the extreme southwest corner of the 
much larger Bay of Iligan. The most conspicuous object at this place 
is Mount Malindang. an ск лев volcano close to 2,700 meters in eleva- 
tion lying to the west. Material from the slopes of this mountain is 
basaltic as I diseovered by going пр Panguil Bay in a banca in company 
with Lieutenant Lattamore, Philippines Constabulary, and a detachment 
of soldiers, landing at al points to enable me to go far enough inland 
fo examine the rocks, as there are no onterops on the coast. 

Mount Malindang is au old crater the rim of which is broken down 
on the side toward Misamis. Tt is for the most part covered with a 
luxuriant mantle of timber forest; the soil on its slopes is of a rich red 
and is undoubtedly very fertile. 

A number of Visayan colonies exist on the west side of Panguil Bay, 
but all the country to the east is Moro. 

We left this point on the morning of November 11 and reached Camp 
Overton at a little after noon. Mr. Ickis was to join me at this point, 
bnt as he was detained by quarantine, Lieutenant Caffery and I went 
forward over the military road to Camp Keithley (745 meters) where 
the climate is much cooler than in the coast towns. 

There is very little coastal plain in the region of Camp Overton, the 
hills rising so abrupily that the road has to wind back and forth in order 
to make the ascent. The first part passes through raised coral reefs, in 
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which the species are for the most part identical with those growing in 
the sea below, but within about 300 meters the road cuts through basalt, 
and continues in this formation until Malabang on the southwest coast 
of this portion of the nd is reached. Maria Christina Falls are 
siluated but a short distance off the main road, a few kilometers out Irom 
Overton. Here the swift waters of the Agus River, which drains Lake 
Lanao, fall over a cliff 58 meters high and eoutinue to the sea through 
а harrow sorge, 


Jt has been estimated that. sufficient power ean be developed by these fails hy 
means of turbines to run electric freight and passenger trains from Camp Overton 
to Camp Keitkley and then around the lake and do toMalabang, Furthermore, 
the power from (his and the Mataling Falls together should also be able to furnish 
“ест light for à dozen towns and camps along this route, 


‘The rock in the upper portion of the section at the waterfall is a hard, 
rather structureless basalt; below this comes a more or less loose voleanie 
conglomerate, or better, agglomerate, the geologie structure giving the 
most favorable conditions for fall formation. Maria Chris ina has ahont 
the same height and volume of water as the better known M. 
of Luzon, 

‘Che road, very soon afier the fork to the waterfall, leaves the rather 
heavy timber. From here on it ascends a long, gradually sloping, quite 
open and rolliug plain, resembling the western prairie of the United 
States 

‘The Agus flows in a broad valley with gently sloping sides at Numun- 
gun and while at this point it has a fairly rapid current, it gives по 
intimation whatever of the terrible plunge a few miles farther on. А 
party of engincers is stationed at Pantar some distance beyond {his point 
to look after the roads and bridges, and we spent two days here to 
examine the ents along the road and river bank, Basalt: is still the 
country rock here, but jt has on top an extraordinarily thick mantle of 
weathered material full of basalt bowlders, and both in constitation and 
lopography this simulates glacial morainal material. 

From Pantar the road runs fairly straight for seven to nine kilometers 
across open rolling country to: the “Keithley escarpment.” Beyond this 
escarpment lies Lake Lanao. The road continues almost due south to 
the foot of this great wall, then turns practically due east and, keeping 
nearly parallel with it, climbs gradually to the top. From here it runs 
down a long, easy grade {о the margin of the lake. 

This escarpment is very striking, and is made up from top to bottom, 
as far as can be seen from its cuts in the road, of loose material, unsorted 
and with apparently no definite structure, forming a wall 155 meters 
high. A simple explanation of this phenomenon is not easy to find. 

То the left, when facing toward Camp Keithley from the top of the 
embankment, rises the dark, heavily wooded mass of стей Mountain” 
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some 300 meters higher. In the middle distance stands а prominent, 
grass-covered Бишр known as “Signal ТЇШ?” and beyond lies the lake and 
still farther back the dark, volcanic range of the Вина Mountains on 
the southeast. То the southwest the striking peaks known locally ах 
“Ganasi” appear. | 

Usually, when the visitor first sees Lake Lanao, if he has any curi 
at all, he seeks the most natural explanation in a volcanic region, namely, 
that it is a crater lake, There may be some resemblance to a crater rim 
on Ше south shore near Camp Vicars, but in other places there is no 
trace of it. T first was favorably inclined to the belief that it was a 
valley dammed by glacial wash and I found no trouble in likening the 
Keithley Escarpment to a terminal moraine. I was forced to abandon 
this hypothesis for reasons which will be stated in a paper on the geology 
of this region which is to follow. My provisional conclusion with regard 
to Lake Lanao is that it occupies an old basin, partly tectonic, partly 
caused by erosion, between the moun this basin has been dammed 
by lava flows and other volcanic materials from the mountains adjacent 
to it, Subsequent weathering has given the aspect of a. pseudo-glacial 
till to the material forming this obstruction. ‘Ihe explosion-crater theory 
has occurred io me and some attention will be paid to it in this con- 
nection in the later geologic discussion. 

Camp Keithley is situated partly on the brow of the escarpment of 
the same name and partly on the slope to the lake. "Phe small village of 
Marahui lies on the lake shore on the west bank of the Agus, Here 
the residence of the district governor and here too, the tribal court 
held. This village also has а native market, so that Marahui is the best 
place in the whole lake region to see the Moro people. 

Mr. Ickis joined the party in Marahui and we crossed Lake Lanao 
in a vintu with а large sail and awning made of some species of palm. 
lt was almost nightfall when we ran into a small cove and landed, and 
in the darkness we began the ascent of 155 meters up the high bluff on 
which Camp Vicars is situated. ‘Chis distance is between 4 and 5 kilo- 
meters. Three days later we set out for the 'Ратаса River on the cast 
side of the lake with an escort of twenty scouts, sixteen cargadores, 
and several guides, The country around Vicars is open and rolling and 
very similar {о that south of Lake Lanao. Very little of the Jand is 
under cultivation, 

On the second day we finally deseended from the high bluff we had 
been following and crossed an estuary, thus saving many miles of cir- 
enitous travel, The low flats which border this side of the lake extend 
back for several miles. The. trail on the other side of this estuary 
lies through paddies and swampy areas, Every morning during our 
march was elear and bright, but the afternoons without an exception 
were rainy. 
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‘The region through which we passed contains numerous Moro forts or walled 
towns termed "cottas" peculiar to the Lanao Lake district and to Sulu,’ ‘the walls 
ате several fect in thickness, made of earth, and protected by a dense hedge of 
bamboo growing at the lop. А moat nearly always surrounds the сона amd a 
drawbridge of bamboo is provided. Bamboos, into the closed joints of which have 
been placed long, slender-barreled brass слипоп, known as Ientakus, ave thrust 
through holes in the walls. The lextakas are imported from Singapore. We 
passed fifty or more of these cottas in our trip around this part of the lake. Some 
oi them shelter only one or two houses, whereas others contain a score or more 
dwellings, mosques and other edifices, in fact an entire village. Bach date or 
sultan lives in his сона with his family and retainers close about him, and there 
is constant petty warfare among the various chiefs, 


On the fourth day we reached the araca River and stopped at the 
house of a friendly dein. Tis colla was, perhaps, the most elaborate we 
had seen; an elevation is shown by fig, 1. 


Jt was impracticable to ascend the Тагаса River as far as the foothills 
to look for copper ore which had been reported from that point, because 
of the high water, the absence of trails along the bank, and the nature 
of the inhabitants. We did ascend for a distance of about 2 kilometers, 
but became almost hopelessly entangled im the ruins of old cattas, some 
recently destroyed by the Constabulary, others fallen into decay. 

This condition caused us to continue our march to Camp Keithley and 
from here we again crossed the lake to Camp Vicars, fram which point 
we set out for Malabang. The first portions of the road lie across an 
open, almost treeless country which affords a splendid view of the Buldung 
Range which runs in a long, high, serrated line eastward from Malabang, 
Some six or eight extinct craters of different heights, arranged so as to 
resemble steps, are visible in this range. 

The road next enters heavy timber and at about one half the distance 
to Malabang, crosses the steel bridge over the Mataling River. The falls 
of Mataling are not so high as those of the Agus, bui are scarcely less 
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picturesque. "Phe country rock is a basalt of more compact grain than 
at the other waterfall. The road runs into a very loose, black soil of sand 
and volcanic ash at a short distance beyond the bridge and continues in 
this formation to Malabang. ‘This deposit of ash, at some distant dale, 
issued from the now extinct Buldung craters. The most nolable feature 
at Malabang is the line of cold springs issuing from ihe volennie ash 
formation. 

We next proceeded by trail from Malabang to Parang. Apparently 
all the country rock at Parang consists of basalt with well-developed 
columnar structure about 500 meters above the pumping station at the 
military posi. Just south of the town the basali sheet suddenly ends 
and sedimentaries, including coal measures, appear. Carbonaccous shales 
and certain fossiliferous beds indicative of coal deposits are here found, 
although no coal has as yet been opened up. 


"THE COTABATO REG 


7 The country from Parang to Colabato is rolling and but scantily 
timbered. The country rock consists of shales and soft sandstones dip- 
ping southward, that is, toward Cotabato. There are several small lakes 
in this region which are noteworthy, because of the great profusion of 
large, pink lotus and the abundance of ducks, 

The difference between the topography in this. region aud that around 
Malabang is due to the absence of the lava capping which becomes thin 
just to the south of Parang, Whereas the strenms in the lava country 
have а eross section like the following figure (fig. 2), those in the 
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country Lo the southward beyond this shee! 


u А t have more flaring sides to 
their valleys as is shown in fig. 3. 


с 
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The town of Cotabato is situated ou the south bank of the north 
branch of Ше Ро Grande de Mindanao. It consists of a collection ot 
low, white, Spanish houses fairly close together, with the usual, native 
huis straggling about in the environs. Just south of and on the edge 
of the (own is a limestone hill about 150 meters high Лот whieh a 
magnificent panorama (Plates XVI and XVIT) can be obtained of 
the surrounding country. This hill is an ontpost of a greater mass 
which is to be found to the south and which formerly was 
edly still iore extensive; it is very remarkable in that it stands out in 
the middle of the great delta, which forms all the river plain from the 
mouth of the river back and even beyond Fort Pikit. 

‘The most notable feature of the topography of this plain, beside the 
hiil just mentioned, is the old terrace lines which swing along, bui not 
always parallel to, either side of the river. These terraces are undoubtedly 
of marine origin, for close to Cotabato they are seen fo be raised coral- 
reef shelves with the characteristic steep seaward slope of such formations. 
The evidence seems quite sufficient, to me at least, lo suppose that 
the sea once swept far up this intermontane region which is now so filled - 
with sediment, Tndeed, І am convinced that it one time extended through 
to the Gulf of Davao, for in the stretch between the Pulangui River and 
Davao there are very recent sedimenis and voleanies which have closed 
up the passage. К 

Cotabato ill is composed of a cavernous limestone with a fair sprink- 
ling of fossils, corals, gasteropods, lamellibranchs, etc., all of comp: 
tively recent age, presumably Miocene, although no specific determinations 
have as yet heen made. 


wndoubt- 


Plate XVIH shows the interior of a native salt-muking establishment at the 
lower end of the delta. Sea water ix sprayed over glowing embers, the salt is 
precipitated and afterwards washed off and run throngh the large filter shown in 
the background of the picture, This filter contains wood ashes and earth. At 
г Cotabato, bolos, krises, and many metal boxes of brass and 


Ше Moro foundry пе 
silver are fashioned, 


After some delay, we set out for Datu Piang’s place at Cuderangan, 
some 50 kilometers above Cotabato. {Tere we learned [rom Lieutenant 
Younglof, Philippine Scouts, of oil seeping from the river bank about 
half way between Reina Regente and Fort Pikit and also near Pikit of 
a blue, plastic, oily clay which burns to a white color and is quite re- 
fractory. The Moros are said io come great distances fo obtain this 
material. 

Reina Regente is on a hill of limestone simil 
It ка monadnock, The underlying foundation is sandstone which will 
doubtless be found to be a good water earrier; it is very probable that 
good conditions for artesian wells ean be obtained at almost any point 
of the valley. 


18222——6 
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e Reina Regente, 
s much bigher than 
is the farthest port 


Fort Pikit, which dates from the Spanish régime, 
surmonnts а limestone monadnock, but the latter 
the one on which the former fort is situated. This 
on the Rio Grande. 

From Fort Pikit we ascended to the end of navigation in the light 
draft, stern-wheel steamboat which is used on the river. ‘This point is 
some 30 kilometers beyond the fort, at the junction of the Kabacan with 
the Pul i Rivers, the total ascent by steamboat being almost 200 
kilomete: 

The first three d 
tinually forced to wade rivers, becan 
the main stream, walking along the bank: 
first stop being at the junction of the Malabul and the Kabacan Livers. 
We coutinued along Ше Malabul in a winding course, but making only 12 
kilometers in a straight line in one day. A course, gritty sandstone and ји 
places a typical conglomerate appear occasioually along the hanks. 

On the third day afler we left РЕН, and six days’ march from Davao, 
at an elevation of 363 meters, we reached the house of Datu In 
Manobo chief. The geology in this region is nof very prominent, The 
trail generally leads through de vnderbeush, АП the streams are 
filled with large bowklers of extrusive rock, evidently (rom the Matutan 
Range just ahead. The latter is represented on the Jesuit map ах a 
long, continuous and rather formidable Cordillera, but it is nothing of 
the kind and, except for Mounts Apo and M 
line of hills and quite low in several poin 

The journey. for the next few d 
the diary. 
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of our march were through mud; we were con- 
с we were following in the bed of 
ion, the 


being out of the ques 


kal. a 


atutan, ii is merely a broken 


ve can best be given by extracts [roin 


December 16, 


1907: Left Datu dukals at m. Continned through j 
and over rolling cauutry to an elevation of 380 meters where (he trail gocs throug 
the pass, Halted and made camp beside a small stream. Кајду w 
leeches made Lraveling very disagreeable, The feel of the 
Feel, but they did not seem to mind it, 

December 17, 1907: Broke camp at m. Cloudy, elevation by barometer 
472 meters. Crossed the Dalapnay River this morning. АП the rocks for miles 
iron this point appear to be similar, either fine alts and 
andesites or feldspar prophyries, Very little ean be bont this 
country at this time, as so little of сап really be seun, 1t apparently is extremely 
тесе. Halted at noon at the Dalupnay River at а Малоћо house and spent tle 
afternoon of the 17th drying out our effects, Elevation at this point 412 meters. 

December 18, 1907: АП of this day w ag downhill through d 
for the most part consisting of small trees and little ог no underbrush 
basalt and andesitie bowlders аге seen, The differen 
and the western side of the is almost ent 
prevailing winds, moisture-laden from the Sulu give up their moisture on 
the western side of the mountains and tlie winds blowing off the Pacific lose much 
of theirs on the seaside of the mountains east of Daran. The 
eastern-slope forests is not greatly unlike that of those in the 


ther and 
were bleed 


г woods, 


between this side (eastern) 
ely due to the fact that the 


ppearance of these 
'emperate Zone, 


T 
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We haked for the night at 75 met 
Creek, where soft, brownish 
is exposed. 

December 19, 1907: Left camp al 6 a.m, Not much change 
either in topography or geology is apparent. Arrived at Digos. 
a smali barrio on the coast of Davao Gulf. about 12 m., after 
а long walk over ground gently sloping to the beach. Here 
we spent the rest of the day and the night, 

December 20, 1907: We sent onr dores and guard on io 
Davao by trail while we took the launch. Войлао which stopped 
off this poini at nom. We arrived at Davao about 7 p. m. 
after stopping at two or three plantations on the way and went 
ashore Ihe morning of the 21st. 


rs’ elevation at Sinanilan 
ay sandstone and conglomerate 


At Digos we obtained our first clear-cut view of Apo. 
The mountain stood out clearly and boldly, a sharp 
cone set to the south and back of an older truncated 
mass which had evidently blown off its head in some 
primordial paroxysm. On the southeastern side is a 
huge crevasse, from which puffs of a bluish-white vapor 
issue. Below 2,100 meters there is a dense jungle, a 
mass of green, but above this line the surface is all 


ha 
ascended the mountain we found sua bushes of blue- 


"ren rock and apparently treeless, although when we 


berri 
The present high peak known as Apo did uot pour 
the great mass of Java and rock over this entire region. 


‘The explosion crater was about 8 kilometers to the north- 


cast, Fig. 4 shows a profile sketch of this mountain." 
A walk back over the plain behind Davao іх interest. 
ing. About 300 meters behind the town, or about 2 
kilometers from the beach, unmistakable signs of okl 
beach lines are found, marked by one distinct terrace 
af least 15 to 23 meters above the flat on whieh the 


town is located, AL this territory is made up of alluvial 
wash from the hilla The bowlders ave largely andesitic. 

Lieutenant Caffery left the party at Davao to return 
to Zamboanga. Without his i 
sance, up to the point where Davao was reached, would 
have been impossible. 

Daron, on the west side of the Galt of. Davao, was 
the starting point for the ascent of Mount Apo. the 
party consisting of Mr. lekis, Mr. Goodman, who had 
just arrived from Manila, and Mes Carrigan and 


ance the reconnais- 


ЗА good pielure of Mount Apo will be found in the article 
on Volcanoes and Seismic Centers, in the Consus of the Phil 
ippine Islands. (1803). 4, 201. 
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MeCall, the last named having the kindness {о furnish а launch to take 
us from Davao to Daron, and our thanks extended to him for the 
courtesy. 

We began the ascent of the first long, gradual slope toward Mount 
Apo on December 29. ‘I'he trail first passes through: hemp fields on the 
coastal plain and afterward it ascends gradually through a long, grassy 
slope which is strewn with occasional bowlder: 

The first stepping place was at the house of 'l 
the Bagobos. In appearance he and his people are very much like the 
Мапођох, A short description of these people and one of their peculiar 
ceremonies has been given by me in a previous number of this JOURNAL." 

‘The remaining details of the ascent can best be given by extracts from 
the diary. 


ankalin, the chief of 


December 30: We are delayed because of lack of eargadores, the rear of our 
party not leaving until 10.30 a. m. We paused at 2.30 р. m. in the river bottom, 
Here some representative samples were collected from the bowlders in the a 
merate. These are largely angular and andesitie, The stream at this point is 
engorged in a steep-sided сайоп, 300 meters deep. There are neither signs 
ot ashes nor of lava in this cañon, although a great section is exposed. Every- 
thing points to there having been at some time a violent explosion, probably 
Krakatonn in magnitude. We pushed on to Pandaya, 
pouring rain and found one small, miserable hut. 

"The elevation of this place is 870 meters and in the ear! 
ature was 20°.5 C, During the night over half our car 
were left in a fairly precarious condition. 

December 31: Messrs, Goodman and Iekis went ahead with part of the bag- 
gage; the remainder of the party remained to procure carriers, of whom we finally 
secured three, and to examine the rocks in the vicinity more carefully, There 
were five heavy packs, the lightest weighing 35 pounds. As Goodman and dekis 
were also heavily loaded, ali were compelled to assume the rôle of carriers. 

‘The first, almost perpendicular rise of 180 meters was reached in a very short 
time, but the work was ve ying to those who were unused to this kind of labor. 
‘The trail finally led along on a high ridge 300 meters above the water until nightfall. 

marx 1, 1908: About 10 а. m. some Bagobos eame back on the trail ле 
та, amd soon after the camp of the «advance party was reached, This 
place had been established by Major Е. A. Mearns, Medical Corps, United States 
Army, who had been in this region collecting botanical and zoülogical material, 
The elevation as determined by the boiling-poimt method is 1,854 meters; the 
barometer reading giving 1,662 meters, ‘This camp is situated on a little shoulder 
of the ridge in a fair growth of timber and close by is a small stream of cold 
waier, containing both iron айа Sulphur salts ju solution. The summit of the 
mountain can be seen from here through an opening in the tree 
issuing from the huge crevasse on the eastern side are 
(See Plate XIX.) 

January 2, 1908: The trail first leads u 
the mossy forest belt, а: 


glo- 


ing 5.30 p m. in à 


morning the lemper- 
15 ran awa) 


so we 


d the fumes 
also plainly distinguishable. 


pward through the heavy timber in 
nd then drops into a small creek hed which it follows up 
(о 2,250 meters; here it passes beyond the timber line and through a growth of 
small blucherry bushes and stunted shrubs finally reaching exceedingly rough 


© This Journal, Sec. A, (1908), 3, 188. 
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grounds however, there are neither ashes nor lava. ‘The pathway follows the 
south side of a huge erevasse visible from far below, and after following 
this for about 200 meters crosses to the north side and continues along 
it and around its head to а knifeedged ridge leading to the summit, This 
crevasse in some places is probably 20 meters deep and 250 wide, it his eight 
or fen vents from which vapors containing sulphur dioxide issue. А come of 
fairly pure sulphur surrounds cach vent; in individual cases these deposits may 
телей dimensions of several thousand kilos; possibly there may be 400 metric tone 
of this material altogether. It probably could not be handled conveniently, 
A clay tablet with the inscription.— 


Та única Expedicion á Volcan Ард 
1880 
Montano y Rajat 


exists at about 2,350 meters’ altitude. 

Our party reached the summit at a litlle after noon. So far as is now known, 
this is the highest mountain peak in the Philippine Archipelago. "he altitude was 
determined by two trials with the boiling-point method, which gave respectively 
2956 and 2,902 meters. ‘The barometric reading at the first trial showed 2,811 
meters, which number is, of course, considerably in error. ‘The old Spanish Coast 
and Geodetic chart of this region gives 3,143 meters, but work now being carried 
ou by the Coast and Geodetie Survey of the United States shows that the Spanish 
work in these waters is in error, 

. The records of several parties are found on the summit, the earliest encountered 
heing that of Sehadenberg and Koch, 1882, None of the Montano expeditiou 
ОГ 1880 was visible and possibly the tablet at about 2,600 meters’ altitude has 
been carelessly or maliciously removed from the top where it was originally 
placed. 

‘The highest point of the mountain, as determined by measurement, is reached 
by crossing a low sag to the next pinnacle, and here is placed a cairn containing 
a brass tube with a serew top marked "S, C." Inside is a neat scroll of the 
Sierra Club of California, duly stamped with its seal and signed by its president, 
John Miner. This scroll was deposited in the month of October of 1904, by Dr. 
Е. В. Copeland, formerly of the Bureau of Science. Our party was the first to sien 
on the register. 


Sights, with the transit, were taken at all promineht points of the 
topography and boiling-point delerminations were also made, although 
the work was much hampered by fog. ‘The weather cleared in the Inte 
afternoon and we were able to observe the panorama from the sunmit. 

The Gulf of Davao was plainly visible with its island and coves, encir- 
cled by dark green wooded mountains and long voleanic slopes. "The Rio 
Grande cuts across the foreground as a silver streak, exiending far in the 
midst of many folds of green which continue withont break io the skyline 
to the westward. The vast extent of the jungle in this island is very 
slrongly impressed upon the observer. Mount Matutan is visible some 
62 kilometers away, appearing as an isolated cone. It was sighted 
with a level, and appears to be but little lower, even at that distance, 
than the point on which we stood. If the curvature of the earth is taken 
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into consideration, it is quite possible thal Matutan will be found to ће 
appreciably higher than Apo. Хо record, so far as [ know, of an 
ascent of the former exists 

Mount Apo shows a circular depre 
the top and, although the rack is igneous and fases issue Irom n great 
fissure in the side of the mountain, I wonld nof, in the strictest sense, 
term it a voleano for the following reasons: 


ssion suggestive of a crater at 


1. There are neither ashes nor signs of 1 Mes: the rock on this part 
of the mountain is rather more holocrystatline than effusives usually ave, 

2. ‘The “erater.” ax it apparently shows no signs of the produets af vuleanism 
about it, might be explained as a water e; this question will ће 
discussed more at length in the paper on the geology of Minds 
3. ‘The strueture of the mountain is schis 
that this isa sivnetural peak, Plate 3 
course, 


outpouri 


sion. cirque. 


оче пе 19 ји 
X shows this sehistosity and its antieli 


inl shows elearly 


А small fake 
OG meters below 


s on a shoulder of the mouniuin, apparently about 
the summit; it was not visited. ‘Che return to Davao ocenpied two days. 
Here E left the expedition to return to Manila, and Ме 
Ickis continued the reconnai 
the Agusan River. 


Goodman and 
ance trom Davao to Surigao ћу way of 
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А RECONNAISSANCE FROM DAVAO, MINDANAO, OVER 
THE DIVIDE OF THE SAHUG RIVER TO BUTUAN, 
iNCLUDING A SURVEY FROM DAVAO TO 
MATL—NARRATIVE OF THE 
EXPEDITION. 


By MAURICE Соормах. 


t From the Division of Mines, Bureau of Science, Manila, P. Г.) 


INTRODUCTION, 


Before beginning the reconnaissance from Davao to the Agusan River, 
1 decided during a short absenee of Му. T to make a journey from 
Davao to Mati, in order to collect geographical and geologie data on the 
traverse across the Pujada Peninsula, The overland route was taken 
boll going and coming. 


THE PUJADA PENINSULA. 


"Phe start was made on January 16 from Piso on the west coast of Ше 
Gulf of Davao, in a small vinta or sailboat, to the Moro village of Sumlug 
where three Moro guides and ca s were obtained; thence we went to 
Koabo, а deserted village with only a few dilapidated huts and a small 
number of coconut trees, farther south on the east coast of the gulf. 

The coast line of this portion of Mindanao was at this time being 
surveyed by a party from the Coast and Geodetic Survey. ‘Therefore, I 
confined my topographical sketching to the interior. The distance be- 
tween the Gulf of Davao at Koabo and the town of Mati on Pujada Bay 
is approximately 21 kilometers, and between the two coasts the country 
is entirely uncultivated and uninhabited. The trail for the most part 
leads over a slightly hilly country, covered with a comparatively thin 
forest growth which, however, is sufficiently dense to make observations 
upon prominent points at any distance from the path almost impracticable. 
The ridge forming the backbone of the peninsula which terminates in 
Cape San Agustin, is rather low at this place, heing less Шад 200 meters 
above sea level where the trail crosses the divide. The core of this ridge 
is of igneous origin and has undergone minor metamorphism, The 
original, unaltered diabase, which is the most common rock encountered. 


presents the typical ophitie structure and contains in addition io the 
anl 
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feldspar and ferromagnesian minerals, a considerable proportion of кесе 
ondary quartz and microscopie crystals of apatite. 

A fractured, hut hard and silieeons nonervsti 
the microscope plainly exhibits a flow structure, is also encountered. 
This is undoubtedly the surface phase of the igneous How. Another 
phase of the basal rock is a chloritie schist, reddish-brown in megascopie 


which under 


specimens, and containing a large amount of secondary qua ШЕ 
rock is probably an alteration product of the original diabase. 

Both coasts of the peninsula are composed of sedimentary strat, — 
pink limestone intersected by numerous veinlets of calcite rests on the 


west flank of the igneous intrusion, while the east coast is mainly 
conglomerate and brown shale. At Mount Badas these heds attain 
thickness of ever 180 meters and dip about 45° toward the southwest. 

East of Mati and between the Bays of Pujada and У stretch 
of agricultural Jand about 13 kilometers in width. Phe greater portion 
of this consists of а table-land elevated about 30 meters 
level of the present coastal plain. The plateau is terminated to the 
east and west hy steep slopes: оп the south, a narrow spit of land, which 
at high tide is but very little elevated above the sea, connects this table- 
land with what originally was undoubtedly an island off the main coast, 
bat is now the southern. point of the peninsula which separates Pujada 
Bay from Mayo Bay. 

The country becomes more rugged and mountainous east of Mayo, 


го ка 


above the general 


The geologic formation is entirely sedimentary. The ridge extending 
from Mount Mayo to the hay of the same name, terminates in a КИНГ of 
conglomerate, dipping at an angle of approximately 30? to the east. At 
the coast line, the conglomerate presents a section of about 150 to 200 
meters in thiekness, and іх composed of small, igneous bowlders. "ће 
ve action on this coast is extremely powerful, particularly during the 
period of the southwest monsoons, and the resulting erosion af fhe softer 
heds is plainly marked. 

At a place called Lucatan, about midway between Mayo Bay and the 
town of ‘Tarragona, the formation changes Irom conglomerate to lime- 
stone, the latter apparently overlying the former. Fhe Ние от 
line in structure and is plainly an old reel rock that has heen elevated 
s present height by the general uplift of the consi. The dip and 
strike of this formation could not be ascertained. but ax it is succeeded 
on the east by another outcrop of conglomerate, dipping about 14? 
in the direction S. 77° V, it must he inferred that the limestone lies im- 
eontormably on Ше underlying conglomerate, or else that the uplift was 
succeeded by a later stage of subsidence. For lack of supporting evidence 
of this latter theory. I am inclined fo believe the existence,ol an mi- 
conformity the more probable. 

An onterop of a seam of coal about 85 centimeters ihick exists оп the 


con 
to 
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sonth bank of Cabatoe Creek, about 9 kilometers north of the town of 
Tarragona. ‘The seam dips at an angle of about 15° in the direction 5 
50° Е. А conglomerate or coarse sandstone immediately underli 
while above lies a soft, brown shale, which in turn is overlaid by an 
iuipure limestone. | 

‘The coal shows traces of its о 
several clay partings, is lignit 
the following analysi 
Bureau of Science: 


sit, 


nal, woody structure, is separated Бу 
Та character and composition, and yields 
as determined by the «div dry of the 


ion of chem 


Ver cent. 


Water nas 
volatile combustible matter 3.87 
ed earhon 14.08 


value in calories 


Calo 


obtained from the on] 
shown by the ana 


The sample submitted y observed exposure, 
and the low grade of the coal as is must therefore be 
partly charged to the long period of weathering which such a surface 
outerop must naturally have undergone. However, at best, because of 
the thinness of this the only known onterop, the clay partings which suh- 
divide it and its loug distance from any good port, the deposit must ће 
considered of very doubtful commercial importance. Не chief value Ji 
in indicating that conditions favorable to the formation of coal have 
ed in this region, and further prospecting may reveal more promisi 


deposits, 

After making this short reconnai 
point the general plan was once more taken up hy the reconna 
the Agnsan River and down this stream, 


sance, Г returned to Davao, from which 
issuance to 


DAVAO ТО THE AGUSAN RIVE 


having joined me, we left Davao on Jaunary 31. Лили 
guide from the tribal-ward headman of Lasan the services 
ng, his Moro chief of police, We traveled by launch for about 
pagum 


Mr. Ickis 
received 
of Coman 
ix hours in a uorth-vortheasterly direction to the mouth of the " 
River, and up ihe latter about 10.5 kilometers fo a small aggregation of 
huts known as Binenngan. The coast line as far as we could observe 
was thickly wooded, and only occasionally patches showed signs of cui- 
tivation, ‘The inhabitants of Rineungan are for the greater part Manobos, 


of Pakipntan. we encountered a fleet af seven 
rich bed of pearl shells 
al Island, We learned 


ng through the Stra 
Чу employed upon an Umisnal 


In pas 
pearling vessels act 
deposited upon n narrow shelf on the west coast of $ 
later time that the bank wax stripped in about six weeks, and while valnable 

ape 


ata 
beds still remained they were st depths whieh (he local divers with their 


paratus considered unsafe, 
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The roule was begun at Bineungan and carried up the Tagum and 
Sahug Rivers across the divide to the Agusan River, then down the latter 
to Talacogon. 


Our facilities for this sort of work were extremely small. We luul no means 
of obtaining with any degree of accuracy the speed and therefore, the distance 
traveled. We carried one pocket ancroid and one hypsometer. Unfortunately 
the former was accidently broken on the fourth day out, во that we had to estimate 
all altitudes, checking them when opportunity offered with the hypsometer and 
vertical angles taken with а Branton Pocket Transit. However, I should say 
that considering the disadvantages under which we worked our combined estimates 
checked surprisingly well with whatever more or less reliable data we could obtain. 

We carried a chronometer and transit for the purpose of determining the geo- 
graphical position of various points on our route, but the rate of the chronometer 
and some other essential notes were irredeemably lost when Mr. Ickis was murdered, 
so that these checks are now impossible. 


The Tagum River is navigable for launches from Bineungan as far 
as the barrio of Biaksabangan. ‘The river narrows down from about 
90 meters at the former place to approximately 60 at the latter, and its 
banks, which are about 3 metere above high-water level, are parily eul- 
tivated in hemp. 


Biaksabangan is the junction point of the two main rivers, which go to form 
the Tagum. The western branch, the Libagano, rises on the south flank of the 
Panamboyan range and flows southeast towards Biaksabı Very little is 
known in regard to the valley of this river, but it is supposed to he entirely unenl- 
tivated and to be inhabited by Atas and other savage tribes. 


We left the launch at Biaksabangan, and continued our journey up 
the Sahug River in a banca. This stream is about 30 meters wide at ils 
mouth, and flows in a tortuous course through banks elevated about 5 
meters above the water level. These consist of a brown and blue 
clay soil, overlying sandstone. The beds are practically horizontal with 
the exception of minor folds of very limited extent. 

The people are long-haired Mandayas, and are engaged for the most 
part in the cultivation of small patches of hemp, for which their sandy 
clay soil seems {о be well adapted. 

The first stop on the Sahug was at the barrio of Kambanguy. 
Men to row us further пр the stream were secured with great difficulty, 
and only after the headman of the village provided the party with men 
armed with spears and shields. The river is only about 15 meters wide 
at this place and continues to grow narrower up to the barrio of Kalili- 
dan, about 4 kilometers up the stream. The banks rapidly become 
more thinly populated, and the cultivation grows proportionately thinn 

We observed dark, boggy, deposits, consisting largely of leaves, twigs, 
and branches at numerous places along the stream. ‘These deposits were 
9.6 to 1.3 meters thick, and some at least showed distinct planes of sedi- 
mentation. They were plainly of quite recent deposition, and further 
convinced us of the fact that this region is one of recent clevation. 
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We started from the barrio of Kalilidan on the (fth day of the 
journey with twelve men all armed with spears and two with shields, 
No Moros live along the Suhug River north of Kalilidan, and we met no 
one who could speak Spanish until we reached Vernela on the Agusan 
River, where some of the mmicipal officials talk that language. 

The bancas were abandoned about 3 kilometers north of Kalilidan at а small 
barrio termed Mantinlad. The river widened from about 15 meters to approxima- 
tel 30 between Кан ап and Мамай. but it also shoaled very much, во that à 
short distance beyond Mantinlad, it became impossible to flent a loaded banca. 
Veral more deposits of Маек, scinidecomposed and partially carbonized vegetable 
matter resembling peat were observed оп the banks, 


We traveled in a northeasterly direction from Mantinlad through a 
rather thick forest, climbing two hills about 75 meters high, and return- 
ing to the Баһир, where we eossed over to the right bank. The ground 
was too thickly covered with vegetation to permit of determining the 
underlying geologie formation, but to judge from its configuration, fr om 
oceasional howlders aud from the chavacier of the soil, it is presumably 
sedimentary and probably un argillaceous sandstone, In the bed of the 
Sahug River we picked up numerous bowlders of coralline limestone 
and caleareous conglomerate of apparently such recent origin as to he: 
out the theory that this part of Mindanao has heen clevated above sen 
level in a comparatively recent period. 


The boundary line between the Mandayas and the Manguanas is at approxi- 
mately this point. The Mangnanas differ but little from the à 
appearance. Their dialect is not quite the same and their га 
departure from any we had previously observed. For the most part their villages 
consist of small groups of dwellings built on high posts, strongly braced to prevent 
swaying in high winds or carthqnakes. Access to the house is gained by means 
of a long, round pole, about 12 or 15 centimeters in diameter, which passes through 
hole in the floor 4.5 to G meters above the ground. ‘This primitive scaling ladder 
et at а very steep angle, and instead of rungs it bas notches about 5 centimeters 
deep ent into the front of it. The floor space is about 3 by 7.5 meters, and the 
honse is usually entirely open at the sides with the exception of about two or 
three widths of boards immediately above the floor. Although these people all 
possess long and highly ornamented spears and bolos, the how and arrow is the 
more commonly used weapon. 

The unusual elevation of their houses is commonly supposed to be for the purpose 
of sleeping out of reach of a spear. However, the floors whieh might be made 
of boards as readily as the sides are in all the houses we saw made of split bamboo. 
Whether or uot this is the main purpose for elevating the houses, they serve well 
as watch towers to guard the camote and eon patches whieh usually surround. 


пфауив in personal 


them. 

Our carriers deseried at this point, and when after great difliculty we 
had secured others, the journey was continued northward through а 
practically uninhabited country, for the most part along а thickly wooded 
ridge about 100 meters in elevation. Outerops were very few and far 
between, but from pieces of float we determined the underlying formation 
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to be a yellow limestone of coralline origin, ranging in hardness From 
a very soft, porous variety to one almost holocrystallive 
On February 7, the route continued in a northerly dir 


portion of the distance in the bed of Badyan Creek, which ix а brauch 


n for a great 
of the Magum River. The latter is about 20 melers wide where we 
in a southeasterly direction into the Sahug River. 

During this entire day we encountered only outerops of an inpure. 
compact, and greenish appearing sunlstone containing a small amount of 
ealeite. These beds, which evidently underlie the limestone, strike in a 
general north and south direction, and dip al steep but vary 
10 the westward. 

The route changed more to the north 


ng angles 


од the following day, ascend- 
jug a densely wooded ridge termed Mount Kinabuungun, which we 
estimated to Бе about 400 meters above sea Jevel at the place where we 
erossed И. This was the highest elevation attained on the trip to the 
gusam, 


Mount Kinabuungan forms p 


of the range which extends from Mount Pa- 
nambeyan in a northeasterly direction to the Адихан River, ‘This range conati- 
tutes the northern boundary of the Sahug 1 ation of 
ihe sandstone beds swings throngh im angle of about 45° in direction. the dip 
changing from west to northwest and the strike becoming approximately parallel 
to the Kinabunngan mountain range. 


watershed. The incl 


-An outerop of fossiliferous clay was observed on the Mawnioe River, 
at an elevation of abont 175 meters above sea level, overlying а conglom- 
erate which jn turn overlies the sandstone. The fossils were all of 
marine shells, apparently of very recent origin, and many of them had 
heen so little disturhed and so well preserved that they s 
original color and polish. 

Travel was ne 
of which the rive 


ili retain their 


rily slow at this point owing to recent rains because 
е swollen, so the party was vompelled to spend 
the night on the bank of the Manacum River, 

The elay beds оп the followi 
inerea 


ma 


g day h showed some signs of 
sed dynamie action. They became somewhat folded and eleav 
planes developed, perpendicular fo the bedding plan We traveled 
almost due east until we again encountered. tho Sahng River which we 
crossed al the barrio of Banglasan. At this point the stream is about 
15 meters wide, flowing between clay banks about 5 meters high. Rav- 
glasan, which is abont 200 meters above = 
entered since leaving the Tagum Rive 

One of the affluents of the Saħng called Tabunanan Creek was the 
Jine of march on ihe next morning almost to the barrio of Hoagusan, 
which was reached early in the day. This place is situated on the divide 
between the Sahn and Agusan Rivers, and according to our hypsometer 
is 240 meters above son level. The beds between ] 
consist of the same sedimentaries which had pr 


level, is the largest barrio we 


anglasan and TToagusan 
iously been encountered, 


нв ви —  — — "an 
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hut just after leaving Bunglasan one or io small bowllers of a basic 
igneous rock were scen, For la 


ten of any positive evidence to the contrary 
it is supposed that these howlders originated in the underlying con- 
glomerate and had worked loose from the matrix on weathering and 
disintegration. 

The descent from the divide to the Agusan River was made along the 
hel of Banglag Creek. This stream is only about half a meter wide 
uear Ив source, but is fed hy mumeroi anching streams, so that in the 
7 kilometers of its course to the Agusan it grows to a stream about 6 
meters in width and more than a moter in depth. "Phe descent is fairly 
imiform in grade, and the sides of the gorge it h 
steep, as far as the valley of the 

The Banglag runs over a series of strata begining with conglomerate 

and sandstone lying pre cally level near Hoagusan, then over fo 
ing N, 15° W., and dipping 35° northeast. 
е їп {шгп underlaid by shale striking N. 20° Е, and dipping 
towards the southeast, and in the Agusan Valley by a coarse, calearvons 
sandstone, which strikes approximately N. 60° E, and dips about 257 
19 the southeast. This last sandstone contains large fragments of marine 
shells in а calcareous matrix. 

No evidence of marked or recent earthquake disturbances were ob- 
served on the route followed by the party, probably because the sub- 
sequent heavy growth of underbrush has erased or hidden the scars and 
fissuves that may have been caused thereby; however, the te rítorv tra- 
sed is supposed to be а region of violent seismic Пуну. The Rev, 
Masó, NS. J, in writing of the seismic center of the Agusan 


eroded ате high and 


gusan, 


crons clay beds 


beds 


хе 
M. 
River s 


aderra 
KOR 


eat seismic acti is evidenced hy the long 
series of eartliqu observed and carefully recorded by the Jesuit missionaries 
of that region since (Не year 1800. In Jame. 1801, а violent earthquake was the 
beginning of a tong and fearful seismie period. ‘This earthquake produced most 
serious destruction to the houses and ground: fortunately owing to the wildness 
of life or of property. The falling banks of 

were opened every: 


his focus is 


^. there was Title loss 
the river dannned it in many spots. Long and wide би 
where, especially on the bills separating the Agusim Valley from Ше Hijo and 

thug Rivers, which empty themselves into the Davao Gulf. The carthquake 
lasted several minutes, and during thi time, sarx an eyewitness, the ground was 
moving as the troubled sea. During the Follow or during more than 
т, the earth trembled with more or less force ever In June 189 
there was à second violent disturbance, shaking the same r nd renewing the 
т, "These two earthquakes shook the Тара. of Min- 
danao nearly from end to end, and were fa ly perceptible in the eastern Visayas, 

“Since these dates small shocks have been more frequent in this region than 
in any other part of Mindanao, Their cause is probably geomorphic rather than 


ie. The re numistakable signs that the southern coast of Mindanao, 


of the coum 


ur montis 


havoc of the preceding ye 


vol 


" Voleanoes and Seismic Centers, in Consus of the Philippine Islands (1903), 
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comprised between Cotabato and Panguián Point, Ше most southern one of the 
island, is at present undergoing subsidence, while, он the other hand, an upheaval 
seems to be going on in the northeastern and Расе coust of the island. The 
southwestern part of the epicentral region, especially the hills or low ranges 
where the widest fissures were opened, may be considered as the junetion between 
the eastern ranges of Mindanao, running from Surigao to the San Agustin 
and the central one, stretching from the Dinata and Sipxea Points in the north, 
to Panguián Point in the south, All the rocks in this range, through whieh run 
the Бария and the Tubtian Rivers, are of madrepore and polypus of recent formation, 
alternating with clay beds and limestone strata.” 


MONCAYO TO BUTUAN ON THE AGUSAN RIV 


The Agusan River, just below the town of Moncayo, was reached on 
the afternoon of February 10, the eleventh day after Jeaving Davao. The 
river at this place had an average width of 41 meters and was about 1.6 
meters deep at the time of our visit. There was a surface current a 
aging 3.86 kilometers per hour, equivalent to a discharge of 64.5 cubic 
meters per second. Moncayo con of perhaps forty houses and is 
inhabited by Ibabaos. 


The map of the river whieh accompanies this report shows the town of 
Moneayo to be situated on the right or east bank of the Agusan River, about 
134 kilometers south-southeast of Butuan. The actual distance to Butnan, ax 
measured along the course of the river, kilometers, Our 
bearings were obtained with a Branton Pocket Transit, while the distances were 
gauged by time. 


The party left Moncayo ou the moming of Febrmarg 13, floating 
downstream in a small boat. Fortunately we had the current of this 
long river in our favor, otherwise, particularly during the period o£ high 
waters in which we traveled, progress would have heen extremely slow 
and laborious. ‘The banks are near (where 3 10 10 meters high and 
as the valley of the Agusan is very wide and flai. observations could not 
be obtained on peaks or mountains. 

San Rafael, n small barrio of the town of Jativa, was reached in the 
afternoon. : 


The people of San Rafael resemble closely the Tbubnos or Mandayas from- 
farther up the river, but they call themselves Aganitanos, which is probably a 
local name, for we heard it nowhere else. They possess a corrugated iron-rooted 
church, the first we had scen since leaving Davao, but this as well as all the other 
buildings in the barrio is in a very dilapidated condition. The dwellings are 
constructed more Hike the typical Filipino hut, and im place of the high, open- 
walled houses with sealing poles lending up to them, such as are constructed 
everywhere between the Sahng and this place, all, with only one exception, had nipi 
walls and ordinary, short, bamboo ladders, 


The banks of the river between Moncayo aud San Rafacl consist almost 
entirely of a clay shale lying practically horizontal. A bank of fossil- 
Herous blue shale about 9 meters high exists at a place below the barrio of 
Tagusap, on the west side of the river. The fossils which are all of recent 
marine origin ате extremely numerous and splendidly preserved, 
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A considerable amount of chalcedony, and igneous bowlders, mostly 
andesite, carrying secondary quartz and zeolites was observed at the 
junction of the Agnsan and the Buoy River These rocks are brought 
down by the Впоу River from the mountain range which separates the 
drainage areas of the Agusan River and the Pacifie Ocean, We panned 
some gravel from near the mouth of the Buoy, but could find no colors. 

We left San Rafael саду the following morning, floating downstream 
with the current and arriving at the municipality of Veruela at 7 o'clock 
at night. "Phe river was straighter and the banks omewhat higher and 
more timbered. ‘The Agusan is wide and deep at this part of its course, 
and affords a splendid avenue for transportation, bui. the country is «o 
thinly populated that very few bancas were encountered, 

In spite of the fact that this region is one of the most marked centers 
of frequent and intense seismic disturbances, the beds of soft clay and 
shale which we found outcropping on the river banks lie practically 
horizontal and. show no effects of dynamic action, An esluary leading 
into a small pond which drains into the Agusan is situated at a place 
called Maasin, about 3 kilometers south of Verucla. An outcrop of soft, 
blue shale, containing a large variety of fossil shells in au excellent state 
ot preservation occurs on the west bank of this estuary. "Phese fossils, as 
well as those collected at Tagusap and other places, have been seni to 
Dr. Smith at Leiden, Holland, for study and comparison, 


Vevuela was the first so-called Christian town that we entered after leaving 
Davao, und it is the largest on the upper Agusan. I should judge Из population 
to be about 5,000, nearly equally divided between Christian Visayans and con- 
quislas or Mandayan converts. "The principal pursuit of the inhabitants is the 
cultivation of abacé and rice, 

The river at Veruela is considerably wider and deeper than at Moncayo, but 
not as swift. According to our rough measurements it is 61 meters wide, about 
2.3 meters deep, and has а surface velocity of approximately 2.17 kilometers per 
hour. ‘These figures correspond to a discharge of about 95.5 cubic meters per 
second as ugainst 04.5 near Moneayo. 


The banks of the river about a kilometer below Veruela gradually 
hecome lower, until they disappear entirely; the main channel is choked 
with vegetation and the current is very much reduced. In place of the 
splendid river, there is а swampy jungle with alternating, swift, tortuous, 
and narrow channels and again wider stretches of almost calm water. 
This portion is termed Lake Linao and is a part of the Agusan River ' 
system. "Phe Jake is probably formed by a local depression of the s 
face, attendant upon a movement of the earth's стиже, There are seve 
lakes in this hasin, but their boundaries are not well defined and a channel 
conneets all. 

Clavijo was reached in the afternoon. ‘This town consists of one 
church with corrugated iron roof, and five dilapidated nipa huts, all but 
two of which weve abandoned at the time of our visit. 

78322. 
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s of the next day's travel was very much the same as the 
preceding. A submerged basin was traversed which appears to be about 
equally divided between low, swampy ground and lakes, the laiter being 
connected one with another by narrow and crooked channels whieh iu- 
tersect the swamp in all directions. The main stream of the Agu 
River was reached about noon, At this point it is about 65 to 95 meters 
wide. The banks are very low, and in places, during high water, only 
the tops of the high grass indicate their position. This region is enti 
uninhabited. We arrived at Martires after nine in the evening, and dur- 
ing the entire day did not meet a single individual nor pass a single 
habitation. 


> 


Martires is a fair-sized town inhabited Тај v conquistas, whose chief 
occupation is the cultivation of abaci, It is but am hours travel from Talacogon, 
and so we arrived at the latter municipality early in the morning of February 18. 

According to а previously arranged plan Mr. Tekis amd Г separated at this 


point, Mr. Tekis intending to go with Governor Johnson westward to Bukidnon 
subprovinee, and 1 to continne northward to the mouth of the Agusan River, and 


then through the Surigao Peninsula to Placer and Cunsuran to investigate the 
reported gold ocemrences at those places. We both left Tale. 
of February 21, 1 fol ‘ing the river towards its mouth. 


n on the morning 


Ап onterop of argillaceous sandstone, highly fossiliferous, occurs at the 
junction of the Maasan River with the Agusan. Close approach to the 
outcrop is very difficult because of the force of the current at this point, 
but nevertheless a good collection of fossils was made. The bedding was 
observed to be nearly level, but the dip and strike could not he measured. 

Butuan, the capital of Agusan Province, was reached on the afternoon 
of the following day, Near Butuan the river b mes quite wide. No 
measurements were taken, but at this point I estimated the velocity of 
the stream to he ahout 6 kilometers per hour and the width ahout 140 
meters, The banks, which are very largely cultivated in hemp, consist 
for the most part of shales ing practically horizontal, 
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THE FISHERY RESOURCES OF THE PHILIPPINE ISLANDS. 
PART I, COMMERCIAL FISHES. 


By ALVIN LE, 


(From the Hurcan of Science, Manila, P. I.) 


INTRODUCTION. 


We have received numerous requesis for information regarding the 
commercial fisheries of ihe Philippiue Islands, especially relating to the 
different kinds of edible fish and their abundance; the location of fishing 
banks and the methods of capture. We have also been asked if fishing, 
entered into as a commercial venture, would be profitable. 

It is for the purpose of answei ome of these questions that Part I 
of this series, based on my personal observation in the various islands 
of the group during the past year and a half, has been prepared. It is 
hoped that this paper, together with others to follow—namoly, Part 11, 
Sponge Fisl s: Part DI, Pearl Fisheries; Part IV, Other Marine 
Products (aside from fishes, pear] o ‚ and sponges)—will serve to 
ereate an interest and help in ihe development of the rich fishery assets 
of the Islands. 


TAE ANCHOVIES. 
Family Engrawüde, (Pl) 


There аге al Jeast four different species of anchovies in the Philippine 
waters, the most abundant, perhaps, being Anchovia commersoniana 
(Lacépède), called dilis in Tagalog, monamon in Ilokano, and anakbat 
in Moro. Anchovia dussumieri Bleeker, termed dumpilas in Tagalog, 
and feggui in Moro is a large species, but less abundant than the difis. 

‘The common anchovy (dilis) is found in great numbers along the 


‘shores of almost all the islands of the group; it is almost transparent, 


with very thin, deciduous scales. This species is a delicate little fish of 
fine flavor and would bring a good price, if put up in attractive form 
either in oil or spice, or if made into anchovy paste. 


EI 
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TILE ITERRENGS, 
Family Clupeide, (PL IL) 


There are about thirteen distinet species of herring represented in Ihe 
Philippine waters and notwithstanding their rather small size, they are 
of considerable commercial importance. ‘They abound in immense mum- 
hers along the coasts of almost all the islands of the group. Some are 
more or Jess migratory, others seem to remain near one place. Large 
numbers are caught m Manila Bay ab all seasons of the 
represent the forms called funsoy LHarengula moluecensis (Bleeker) |. 
tamban (If, longiceps Bleeker), and bilis (If. gibbosa (Blecker) 1. The 
young of all species are termed за. С mnnbers are caught in 
corrals, especially during May and June; they are also taken in the drag- 
seine. |t is not an unnsital sight to see large bancas loaded to the 
gunwale with herring being Landed at Vondo beach, where the fish are 
sold to the Chinese to be smoked and dried. The natives in Zamboanga 
buy large quantities to eat in the fresh stale. Any of these sardines 
would compare favorably with the species put up in oil on the Pacific 
coast. 

During (lie nine months from Јапмасу first to Seplember firar, 1907, 
5,000 pesos worth of canned sardines were imported into the Phitip- 
pines; this, too, with the Philippine water warming with sardines and 
with an abundance of good sesame oil whieh could be used for canning 
purposes, produced in Manila. 


саг. These 


Fumily therintde. (Pl. TIT.) 


The silverside, called guno in Tagalog and Moro, and £-i in Tlokano, 
is without doubt the most abundant fish in the Philippines, ft is 
almost impossible io land at any wharf or go ashore on any beach 
withont seeing these Ltile fish in countless numbers, They usually 
grow io a length ot from 10 fo 12 centimeters, They have a greenish 
tint on the back and a bright, silvery band on the sides. There are live 
or six different species, but they appear so much alike ihat ihe natives 
have not distinguished between them, calling all simply guno: The 
most common species is possibly Atherina femminchi (Bleeker) 

The guno are known ах pescados del rey, "fishes of the king," among 
the Spaniards. . They are greatly valued as food. ‘The young те 
termed whitebait. ‘The method of catching is usually by seine or e 
A profitable industry could be built up by preparing ‘the 
sauce, by pickling them with spices, or by drying. 


exe fish in a good 
An abundant supply 
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for canning operations could be secured at any of the following places: 
Manila, Jolo, Zamboanga, Sitanki, Puerto Princesa, and perhaps a 
dozen other places not yet examined. ‘They abound at all seasons, 


a 
» 
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Family Seombrida. (РЬ IV.) 

There are at least eight different. species of the mackerel family found 
in the Philippines, all of them good food fishes and of commercial 
importance. In this family is the fanguingue, also called tangili or 
langi (Moro), which is a true Spanish mackerel (Scomberomorus com- 
mersoni Lacépède). By many people this is regarded as the finest 
food fish in the Philippine waters. This fish is fairly abundant, and 
van usually be found in the markets, where it sells from 1 to 4 pesos, 
Philippine currency (50 cents to 2 dollars United States curreney) per 
fish. At Zamboanga it is nothing unusual to sce ten or a dozen of the: 
fish in the market at one time, all of them measuring 90 centimeters 
or more in length. ‘They are frequently eut up and sold by slices. The 
major part of the tanguingue are caught off shore with а hook and line, 
a good fishing ground being located off the east coast of Basilan. At 
Manila they are usually caught in nets. Another Spanish mackerel taken 
in these waters is Scomberomorus konam (Bleeker), which arcely 
distinguishable from the above. 

Other important members of the family are Ше chub mackerels (alu- 
mahan ov varallas), Scomber microlepidotus Rüppell, and the hasa-hase 
(Scomber japonicus Houttuyn). These fish run in great shoals through- 
ont the Islands, following small fish, upon which they feed. They 
enter Manila Bay in March and the inhabitants along the shoreline of 
the hay ате kept awake during the nights by the noisy clatter of the 
fishermen beating with their paddles against the sides of their hoats in 
order to frighten these much desired fish into the nets or hastily con- 
structed corrals, 

Still other members of this family represented in these waters are 
the small bonitoes (sobad or tiliyan) Gymnosarda pelamis (Linn.), 
the great tummies (also called хобад), and the albacore (Germo alalunga 
1 lecker). 

All of these fish may be caught w ith hook and fine, in nets or corrals. 
hey are so abundant that it is unusual io make а trip among the 
Islands without sighting one or more shoals of fish helouging to this 
family. They are especially common about the Cuyo group and along 
the shores of Palawan. The market at Zamboanga is usnally well stocked 
with all members of the family. ‘They are with few exceptions 
of the deep water. The purse-seine in my opinion could be profitably 


employed in their capture. 
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THE MUD FISHES. 


у Ophiocephalide. (Р). V.) 


The mud fishes, dalag (dalak in Moro), are of considerable impor- 
tance, especially in the vicinity of Manila where they form a large part 
of the food of the native population. They are usually sold alive in the 
markets. In fact, it is their ability to stay alive out-of water thai 
attracts attention to them, They are primarily a fresh- or brackish- 
water fish, and afler а rain almost all the little pools by the wayside, 
as well as the paddies and rivers are well filled with dalag. They have 
the habit об burying themselves in the mud as the ponds dry up and 
thus of lying dormant until the next rain. They iake the hook freely, 
and it із no uncommon sight to see the natives fishing for them in the 
vice-fields, or in the most unlikely and recently formed pools. "They 
frequently travel overland in the wet grass and can live for hours out 
oi water. ‘The eggs are deposited in holes in the bank; the mother 
exercises а сате over the young fish. ^ 

In India these ате regarded as one of the most wholesome fishes and 
are given to invalids, In Manila they are looked upon more as scavengers 
and are not much calen by the Americans. These mud fish are distinctly 
carnivorous, feeding on small fish, refuse, etc. They are well distributed 
over the Islands, being found in almost all the lakes and rivers. 


TUE 


VAPPERS, 
Family Lutkenkée, (Pl. VI.) 


There are about twenty different species of this family in the Philip- 
pine waters, all of them important as food fishes. They range when 
full grown from 25 io 90 centimelers in length, "They are distributed 
over the enlire group, some running пр rivers to the interior lakes to 
feed, Several of the species are bright red iu color and are called 
ved snappers, one of the most abundant being the bachaan [Lutianus 
dodecacanthus (Bleeker) ]. Another snapper called the cemangbuhu 
(Тлйїания fuscescens Cuv. et Val.) can usually be found in the markets, 
especially in Zamboanga. А very important member of the family is 
the leis (kulumbang in Moro) (Lutianus gembra Bloch et Зећи.). 
‘These are caught in great numbers in the Naujan River at Batos, Min- 
doro The adults weigh from 8 to 20 pounds each, 1 saw 108 of these 
fish caught in one-half day at the Batos corral, 

‘Lhe best banks for red snapper fishing seem to be in the vicinily of 
Zamboanga. Dapa and тапада! are other Moro names applied to the 
red snapper, They are usually caught by hook and line, or in the corral, 


Та Zamboanga a red snapper 35 centimeters long can be bought for 40 
centavos. 
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THE POMPANOS. 


Family Carangide, (Pl. VIL) 


There are thirty-six different species of the pompano family known in 
ihe Philippines. All of them are valuable commercial fishes. The 
cavallas (Carane) are the most important branch of the family. They 
are termed talakitok in Tagalog and daingputi in Moro. These fish ‘are 
very abundant in almost all markets. They range from 32 to 36 centi- 
meters in length. As a rule they are caught in corrals, 

Another abundant species is the lison [Caran ignobilis (Forskal) |. 
These fish are dried in large numbers by the Moros. The ballangoun, 
termed eubal-eubal (Megalaspis cordyla Linn.), is another very abundant 
food fish of fine flavor, belonging to this family. ‘These are reported to 
reach the length of 155 centimeters; ordinarily those in the market 
measure about 45 centimeters. ‘They are caught in corrals. 


THE БКА DASS 


5. 
Family Serranide. (Pl. VILL) 


‘There are thirty-three species of this important family of food fish 
reporied from the Philippines. One of the most familiar is the срайар 
(tapog in Moro) [Lates calcarifer (Bloch)], one of our largest sea 
basses. Specimens weighing from 25 to 35 kilos ave frequently brought 
into the market. This fish would afford good sport for local anglers. 
The largest branch of the family is constituted by the groupers (Zpine- 
phelus), called lapo-lapo in’ Tagalog, garopa in Visayan, and kukkut и 
Moro. (Pl YIH.) Ordinarily this name is given to the most common 
species, Epinephelus merra Bloch, but it is also applied to at least three 
others which closely resemble Л. merra. These fish bring a high price 
in the Manila market; they аге a favorite sea food for many Americans. 

Another rather common species is the blue-spoited grouper [Cephalo- 
pholis stigmatopomus (Richardson) |, which is especially abundant in 
the Zamboanga market. The fishes of this family ave usually caught 
with hook and line in water of considerable depth; sometimes they are 
taken by net or corral. Qill-nets set in about 50 feet of water frequently 
make good catches. ` 


THE MULLETS. 
Family Миу а, (Pl. IX.) 


‘There are ten different species of mullet recorded from the Philippines, 
the most abundant being the banak (Mugil cephalus Linn.). This fish 
сап always be found in the market and when quite fresh and properly 
cooked ig most delicious. It is very common throughout the entire 
Archipelago. The mullet is a strictly vegetable feeder, and is usually 
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found wherever there is an abundanee of sca moss. The shallow sea 
about the Islaud of Sitanki is a famous feeding ground for this fish. 

On the morning of June 29 of this year Е witnessed a most astonishing 
movement of mullet near the Island of Sitani ulu Archipelago. A 
noise like a great waterfall was heard. Mastening to the beach Т saw 
a vasl shoal ot the fish coming Irom the north, keeping quite near ihe 
shore; they were leaping along the water in great, flashing waves. The 
shoal was fully 100 yards wide and 500 yards long; there must bave 

7 been over a million individuals in it. ‘Lhe fish seemed to be of almost 
uniform size, about 40 centimeters in length, Nothing stopped them. 
The natives jumped into the water and killed hundreds with slicks aud. 
stones; some were driven ashore, but the shoal passed, leaping. on to the 
south. 

These fish were probably seeking a new feeding ground. "They were noi 
breeding, this fact being indicated hy the extreme smallness of ihe 
ovaries, I should estimate that there were over one hundred. thousand 
pesos’ worth of fish in this one lot. 

Several species of this family ruu up the fresh water rivers to the 
lakes. As many as tou thousand have been caught at one time with a 
drag-seine near the mouth of Ше Naujan River in Mindoro. These fish 
are easily dried and ате a good comme: 


LITER COMME 


‘Chere are many other fishes in the Islands that are of commercial 
importance, but lack of space and time will not periit of a detailed 
description. However, among these we should mention the barracuda. 
called pangaloan or lambanak in Moro. ‘This is an abundant and 
excellent food fish sometimes reaching the length of 1.5 meters. There 
аге also numerous species of porgies, termed bilillo, cutout. and guntul by 
the natives. These fish ave especially abundant about Sitanki, and there 
they are dried in large numbers. Many members of the grunt family 
(етиде) are also seen, those are termed effe. pasinco, bakuku, and 
hagong;' they ave especially valuable for salting and drying. 

Several members of the gar family (Belonide}, the eroake 
enide), the parrot-lishes (Scarida: 
mogarras (Сон ад and the soldi 


ча- 
the surmullets (же). tho 
shes (Holorentridie) ocur. AIL 
of these are good food fishes amd of commercial importance, 
visional, but incomplete list of the Philippine market-fishes, giving the 
native, scientific, and English names will he found at the end of this 
article. 


/ 

* Bagong is a general term applied io any small fi 
dried. Bagong is most commonly eaten in fhe interi 
obtained, 


hi mixed with salt and partly 
r where fresh fish can not he 
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Family Сважда. (PL NX.) 


The awa or .mitklish [Chanos Al) j, called burgos, 
Байуой, kawag-kawag, and lumulocso by the Filipinos and bangellus by 
the Moros, is one of the most imporlant commercial fishes in the Islands. 
It ranges over the entire group, from northern Luzon to Sitanki and is 
the most abundant fish in the Manila market. Frequently, darin 
protracted rough weather it is the only variety obtainable, His raised 
chiefly in the fish ponds at Malabon and at other places near Manila 
and therefore can be secured at any time regardless of the weather. 
шалу adapted to pond culture, being а vegetable 
feeder of vapid growth. The behos superficially resembles the inullet, 
but can easily be distinguished by the fact that ihe mullet has two tins 
on the back, while the Фатјох has but one. The Бейўох frequently 
reaches a length of 1 ied Гитијосхо. The 
eggs are deposited in the sea. ‘Phe young appear during the months of 
April, May, June, and July and are called Kawag-kamag. 
supplied with a yolk-sack which furnishes them with food until the 
about 14 millimeters in length, Ai this age they are to be found in 
great numbers along the beaches of Zambales, Baiangas, Mindoro, 
Mariuduque, and doubiless in numerous other places. Mere {hey ave 
captured ћу the natives and placed in large earthen jars full of water 
Пей palyok. ‘They are then conveved то the fish ponds, frequently à 
hundred miles distant. (Wig. 1.) 

One of the jars. раци ontains about 2,500 young fumes, 
sell for from 20 to pesos per xong tarsa (10,000) : about si 
Tacsa (60,000) are used.io stock one pond of 1 hektare. As the fish 
grow they are thinned out by transfer io oiler ponds. Thirty-three 
per cent should reach marketable size. Four months after ihe transfer 
the berges should each be 25 centimeters in length. "Phis size of fish 
retails for 9 centavos each; in 8 months ihe voung are each 40 centi- 
meters long and bring 20 centavos, while a yearling 
half а meter and bring from 50 to 60 centavos. 


chanos (Ко 


his fish is par 
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FISH PONI 


Almost any kind of ground other than a sandy soil will do lor à 
fish pond. It should be n lt water and not bevond the intluence 
of the tide, as the bajos thrive best in Iwackish water. A complete 
system should have at least four ponds. ‘These should he ко constructed 
that ome equals in area at least that of the other three combined, 


21 am indebied to Mr. W. D. Carpenter of Malabon for most of the information 


regarding fish ponds. 
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Usually the area of the large pond is much greater. ‘The dikes of the 
small ponds are low, often not 80 centimeters above the water level. 
These smaller ponds are of about equal size, being usually rectangular 
and each of about 200 square meters in area. The palaistaun ave formed 
һу throwing up dikes. "Гро main dikes are large, especially along the 
banks of the so-called “river” or estero, where mangrove trees frequently 
are planted for their protection. The water from the estuary is per- 
mitted, when the tide is flowing, to enter one of the smaller ponds 
through a sluice (pirinze) usually constructed of masonry with two 
gates, one of several slides of solid wood for controlling the water anl 
the other of close bamboo palings to prevent the egress of Ше Байток 
and the ingress of undesirable tenants such as carnivorous fishes and 
crabs which burrow into the dikes and cause leakage. Snakes and birds 
are also evils ihat have constantly to be guarded against. 

This small pond distributes the water supply to the others ‘and is 
used for capturing the marketable bargos. 1t is usually separated from 
the larger pond by a close paling of bamboo around the narrow opening 
in the partition dike. When it is desired to capture the fish in the 
largest pond, ihe paling is removed ‘and a strong current is cansed 
to flow from the smaller pond to the larger. The bartjos altracted bv 
the fresh water swim against the current and enter the smaller pond in 
great numbers, where they are readily captured in a seine. "his opera- 
tion is often accomplished about midnight, so that the fish will be 
exposed in the Manila markets in the best condition. 

The remaining two ponds, or subdivisions of the pond area inclosed 
within the limits of the boundary dikes, are connected with each other 
and with the pond which feeds the water by single pipes made of the 
hollow log of the Inyong (Dinspyrus nigra Retz), These iubes are 
called palebunbuñgan, the waler and fish being controlled at- ihese 
openings by a solid wooden plug or a funnel of bamboo strips. The 
water in these two small ponds is kept at a depth of but a few decimeters, 
the ponds being used interchangeably for cultivating the food 
(Ocdogonium) and for developing the kawagkawag, (Fig 2) 


FOOD OF THE BAXGOS. 


If it sired, to cultivate the food alga (the large pond is originally 
stocked in the same way), the water is allowed to drain off and tho 
clay is exposed to the full power of the sun. ‘The alga rapidly makes 
its appearance and a little water is then permitted to gover the bottom. 
This is gradually increased as the Ocdogonium develops. 

The Oedogonium scoms to thrive best upon a clean clay (kaolin). 
Tf the bottom is covered with a deposit of dark mud and in 


À old ponds 
where a black, evil-smelling deposit has 


formed, it is seraped clean with 
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Fic. 1. THE GUARDIAN OF A FISH POND WITH HIS FAMILY, AND THE JARS OR PALYOK IN WHICH THE FRY 
ARE TRANSPORTED. 
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Fic. 2. MODEL OF A BANGOS POND SYSTEM CONSTRUCTED BY THE STUDENTS OF THE 
MALABON INTERMEDIATE SCHOOL 
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а board. "This operation is not necessarily done at any particular season, 
but whenever the condition demands it. The Ocdogonium is some- 
times purchased and placed im an exhausted pond. А small banca 
load 18 worth one peso. 

А so-called “medicine” for the young fish (apparently used only in 
small ponds where the water is contaminated by close proximity to 
houses) is the Lemna minor Тип, the floating roots of which are 
greedily devoured. 

When the fry ave to be planted in the pond, the water is again allowed 
io drain off and the alga is partially killed by the hot sun. ‘This, it 
is claimed, renders the Ocdogonium soft and fragile for the tiny mouths. 
Eventually, the young baffos are removed to the great pond where their 
quantity is Jargely governed by the supply of the food Д 

"ће average value of the ponds about Manila Вау is probably 40 
centavos por square meter, giving a total of more than 6,000,000 pesos for 
(ће pond value alone, which I am convinced is a conservative estimate, 
1 chose one pond which measured 140 by 170 meters as an average of 
the twenty or more shown on a sux "s map compiled from data 
obtained from the owners of the properties. 


METHODS OF FISHING. 


1t bas been my privilege to make personal observations of the methods 
employed in the fisheries of various parts of the world, in the United 
States, Alaska, New Zealand, Australia, Попо и, and numerous Pacific 
Islands, also to some extent in Japan. Some time ago at, tho instance 
of the Seeretary of the Interior, Mr. Dean C. Worcester and before 1 
assumed my position in the Bureau of Science, 1 made a more detailed 
examination of the methods employed in the fisheries of the eastern 
United States in order to secure the latest information regarding 
the various kinds of neis and apparatus that could with profit he used 
to develop the commereial fisheries of the Philippine Islands, 

It may not be out of place, therefore, to give brief descriptions of 
such apparatus as scems to me to he of especial value and short, sug- 
gestions as to its use. 


SEINES. 


In the Atlantic fisheries a great many more lish are caught with the 
various kinds of seines than in any other way. In 1904, the New York 
fisheries alone captured by this method 214,099,725 pounds of fish, with 
a value of 826,597 dollars, United States currency. 


+ À full description as to detailed method of construction. size of twine, mesh, 
hanging of net and methods of using ean be obtained by applying to the United 
States Division of Fisheries, 
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Fio, TRE MACKEREL Purse SEINE. 


Purse seines (fig. 3).—One of the most effective neis used in the 
American fisheries is the purse seine, An ordinary, deep-water purse 
seine, such as is employed in the eastern mackerel fishing, is about 200 


са 
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fathoms in length, and 20 to 25 fathoms in depih when it is hung, it 
being deeper in the center than at Ше extreme wings. ‘The boat end of 
one wing is from 1 to 10 fathoms deep; the other end varies from 7 to 
15 fathoms. lt is made of three kinds of twine. The bailing-piece, 
which is a section of the net occupying about 10 to 12 fathoms along the 
center of the cork line and having about the same depth as length, is 
made of the stoutest twine. Beneath this, composing the remainder of 
the middle of the seine and extending io the hotlom of the net, is a 
section knit of twine a size smaller. ‘There is also a band of large twine, 
meshes in depth, extending along the cork Jine of the seine on either 
side of the bailing-piece to the extremity of cach wing. The remainder 
of the net is made of Jighter twine, ‘Phe lead and cork line are in the 
same position as in ordinary seines. This net is operated by a series of 
pursing ropes and rings, by means of which the bottom of the seine is 
drawn up and closed. Formerly this net was taken out in fishing 
schooners and when а shoal of fish was seen, it was placed in а seining 
boat, the shoal was surrounded by the net, the latter at once pursed, the 
vessel then brought alongside and the fish dipped ont. Now, in some 
cases, the net is carried on a revolving fable al the stern of a small 
sieam-vesse! or launch, and ihe surrounding of the shoal and pursing of 
the net is all done quickly and efficiently by steam. Frequently more 
fish ave taken in this way than can be used in one day. In this event, 
they are put into a “spiller” or pocket, which is a form of Jive-box made 
of siout, coarse twine, and is atlached lo the side of the vessel, where it 
is kept in position by wooden poles ог outriggers extending 15 feet 
from ihe vessel’s side. This apparatus is nothing more than a big net 
bag 36 fect long, 15 feet wide, and 30 feet deep. ‘This size will hold 
200 barrels of live mackerel, but of course ihe spiller may be constructed 
of any dimensions. The purse net could probably be used with profit 
in catching the various kinds of mackerel (masangui, ete.) found in 
Vhilippine waters. 
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Paranzella, drag nét—San Francisco sceme to he the only place in 
the United States where this form of net is used. The nets are trom 
50 to 75 fathoms in length, with short wings and a long bag and are 
from 6 to 8 fect high. А small steam-lannch је used at each end and 
the net is dragged along the bottom. The meshes of the wings of the 
net are 1} inches wide, the lower side which drags the hoitom is made 
of comse iwine with a mesh from 2 to 4 inches in width. Frequently, a 


FISITERY RESOUN 


5 OF THE PHILIPPIN 


521 


tug load of fish is secured at one haul. 'Fhis net could only be used on 
smooth, sandy bottom free from coral, and employed chiefly to catch 
flatfish, flounders, ete. ` | 

Pound neís.—Many kinds of pound nets are used in the American 
fisheries, but as this manner of fishing is well known and used in the 
Philippines in the various forms of corrals or baclods no descriptions 
are necessary. Notwithstanding the expense of building, it is one of 
the most successful methods of fishing as is attested by the hundreds of 
corrals in the Islands, 

Pyke nets—Yhese nets, which are usually of small size and conse- 
quently not very expensive, could be profitably used for the capture of 
the various species of catfishes, dalags, martinicos, etc. 


OTHER METHODS OF FISHING. 


Trawl lines—While trawl-line fishing was formerly employed almost 
exclusively for catching codfish, it is now used to capture a great many 
varieties. At Monterey, California, Е noticed the trawl lines being 
operated with good success to eatch several kinds of fish, such as rock- 
cod, ete. They might be used with profit in the Philippines for such 
fish as the groupers (Serranide), the mulmul, and others which take the 
hook freely at the bottom. They are especially effective in taking eels. 

The trawl line consists of a strong ground-line 300 fathoms in 
length, to which is fastened at intervals of one fathom a line 3 
feet long to which a hook is attached. The hooks are baited and the 
ground-line anchored at the bottom with a buoy to indieate its location. 
A lie for pulling it up is attached to it. 

Live-cars —Next to improving the method of catching the fish, the 
most important thing is fo devise means by which they may be kept 
alive until they are wanted by the consumer. To this end the live-car 
is brought into requisition in several places, especially in tropical coun- 
tries. This device is a very simple contrivance consisting of a square or 
quadrangular box constructed of slats placed close enough together {о keep 
the fish in, but far enongh apart to allow of a free circulation of water. 
The cars are immersed in the water and the fish are kept inside until 
they are wanted by the purchaser. At Key West the fishing schooners are 
now usually provided with wells in which the water is kept circulating. 
and in this way the fishermen arc able to keep the fish alive. The fishing 
boats at Honolulu have wells with perforated sides through which the 
water circulates freely. At this place live-boxes or cars are in common 

Some of these are very large and are kept anchored close to the 
fish market. ‘Che purchaser selects his fish from the wharf, it is then 
dipped out of the live-box and delivered. Some. modification of this 
plan coukl be adopted in the Philippines, but il is only feasible where 
the market is near salt, water, 
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LOCATION OF FISHING ВА 


The following fishing areas or banks seem to be the most prolific 
far as I have investigated and they would well repay working. 

"The vicinity of Sitanki is practically all а fishing bank, being well 
supplied with organie life upon whieh fishes feed. ‘The tr ide at this pla 
is now im the hands of tho Chinese. ‘Chere are numerous good fishing 
banks in the vicinity of Zamboanga, especially off San Ramon and along 
the Basilan coast; one a few miles south of Cagayan Sulu and a number 
along the coast of Palawan. Some very prolific banks exist near the 
Cuyo Islands and close to Masbate and Cebu. ‘The bank which chiefly 
supplies the Manila market is located near Corregidor Island. 

Doubtless numerous other fishing banks can be found; in fact, wher- 
ever we encounter a comparatively shallow area of [rom 5 to 20 fathoms. 
with plenty of sea most and vich in small marine organism, we may be 
ured of finding it well stocked with fishes. Sooner or later these 
places will all be accurately located and worked. What is needed is 
men of experience who will give the industry their entire attention ; sucli 
people will win profitable results. 


FOOD YIII 


тв си 


5 IN PHILIPPINE WATERS. 


| Filipino. Moro, English 


i Granis 
Mullet. 
Pompano... 


Aligasin 


Alumahan, matan ...... Salay salay- Seomber wierelepitotue Кн: 


реп. 


1 ayunkin 


~, Lagohot.... Grant .. istipoma haste (Moch). 

| Bags-bags Rungu-bangn ... Soldier fish Myripristës srdjan (Forskitt). 
i Bageong, barnongan......; Bigaong 1 Grunt Therapon jarbua (Forskül). 

j Bakoko. -| Gaud-gnun .. Porgy раги» ealamara Russell, 

i Palang ing fish 


| Balila .. Band fish 
Banak, lumitor 
+ Наво, banglot 
1 Barangan 


Barikudo, b 


Пу Triehturidie. 
Мий cephalus Linn. 
Chanos clamor (Forskil). 
Nisha herenti (Bleeker). 
Sphyrana tangsar Bleeker. 


- Banak 
Bangolus 
Tamban 
Tambanak 


в | Family бом: 

Bia, bunog wmengka - i Gnatholrpis deltoides (още) 

Biang-itim ~ | звы 1 Alassogobius bioccllatu (Cuv. 
et Vul.). 

Вапдерий. balla. Кара) ‚ Glossogobinx garis (Ham, 
Buch,). 


Bidbid ... - 
Bitilla, apaħap, biquilla ... 
Bonito, tangi 
1 Buan-buan .. 


Elops saurus 


inr 
Unibrina russelli Cav, et Val, 
Gymnosavda pelamis (Linn.). 
walops eyprinukdes Brous- 


aus. 


| sonet, 
| Family Kxoentider 


j Fhinognbiws o»yurus Jordan et 


Boguing_ 
Bużiġaviika 


+ Hali-beaks 
Goby 


Seale. 
-. Puffer .. Spheroides ивана Bloch et 
| Schn. 


j Huteteng-sagüing ... 
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PATILILEINE Waters—continued. 


"ringga-tinggn... 
Maik nenn 


Dalag Dalak 
Dangat, bagsang | Totok 
Ditis, Monumon . Алаха... 


Dumpilas.. 
Espada 
Guno, tii. 
Garropa. 
Hasn-hasa 
1tito, paltat. 
Тал, quiuet . 
Kabasi 
Kabayo-kabayohan - 
Kalaso, dakdalag. 
Kunduli kanduli 
Kapalo, hunog 
King 
Lapo-lapo, KATOPA. 
Lawin, bolndor…. 


| ‘Tati 


Guno' 


Taguibus 
Так... 


Malakapas, icoran - 
Матай 
Martinico, araro. 
Moong, mamong - 
Mumul, molnol. 
Mulmul, Motrant . 


Bengi 
Lummon .... 


ушли, pagni 


Kaitan — 


Pating, 


Samaral, malaga .........| Венотв 
Чархар.. 
Мапвепци 
Pinatay --- 
| cto ...... 


Sapsap -—-- 
Saramullet: 
Sitinasi, bil 
Sie, sirin- 


Stunbilang, Но 
Sunog, ur&m-nram. 


Kamang-. 


Talakito! 
Talakitok, tarakotokan - 


Anakbung.. 


‘Talang-talang, 
seleng. 
Aunguingus... 


saleng: | Tangtanf ~ 


„i Tangi - 


wlis, tulisan- 21 Tamban 


Tunsoy, Bilis .. Tamban 


=] Silverside .. 


|. 


Family Tetraodontidzs. 
Andontosloma chacunda 
| Ham.-Ruc. 

Ophiocephatus striatus Вики, 
Priepis urotwnia Bleeker, 
Anehori« commersoniana 

(Lacépède). 

À Anchovia dussumieri Bleeker. 
| Family Teichiuridie. 
l-Atħerina temminckt (Bleeker). 
| Grouper .........| Family Serranide, 

| Japan mackerel! Scomber japonicus Houttuyn. 
А Catfish. Clarias magur (Haro, -Bue.). 
| Rice-padiy ее. | он тагй nectira Jordan 

1 Bosling shads ..| Family Dororomatidie, 
Sea horse. 

Lizard fish. 
Catfish. 
Goby 
Butter fish 


À ruñers 


-| Bastard shad .. 


Anchovy 


^ Anchovy -- 
-| Band sn 


| Genns Gastcrotokeus. 
Sanrida aramophaneus Rich. 
Ханта пазна (Bleeker). = 
| tene eacabet Smith et Senle. 


| Family Ephippi 
roupers Epinephelus merra Bloch. 
Fisting fish -. Рагехос из mento (Cay. et 
| Val. 
Mojurritay...---.| Mist kapus (Все! 
“rend fin] Family Polynemidee, 
Climbing pereh -j Anabas саси Daldori. 
Amie chryeopoma (Bleeker). 
Сикгорв unimaentatns Cartier 
Cattyodon fatifersciatus Seale 
et Beun. 
, Sting re | Dasyatia бива (Müller et 
i Неше}. 
Shark ...... 1 Seotfíodon «шец (Bleeker) 
Red fish. 1 Family Trdacunthidie. 


Parrot fish 


gano - igus errmiralatus Сит. et 
: Val. B 
Slip mouths ....- сотов splendens (Cus). 


| goat set. 
Herring 
„| Gar fish. 


Upeneus sulpharens 
gung); Harengula sp. 
pP 
minek et Schlegel), 
Plutosus angaitiaris (Bloch). 
Platyee plus insidiator (Fors 
кїр. 
; Family билед 
Lu] Curae secfascintus Quoy et 


| Cutis. 
1 Flatheads - 


„| Сатайаз 
MS 


Gaimard. 

| Slipery diel | Seomberoidis. tolonparah 

i | (Rappen. 

-| spanish muck- | Scomberomorus commersoni 
erel, | Lacépède. 


Hevengute motuceensis (Вес 
ker}. 


ardinella clupevides (Blocker). 


Vot Veli 
i 


Pure 1. DILIS, ANCHOVY. 
Anchovia commersoniana (Lacépède). 


Pure Il, SILIRIASI, HERRING: 
Harengula moluccensia (Blgeker). 


Pate Ш. GUNOC, SILVERSIDE. 
Atherina forskali: Ruppell, 


Piate IV: TANGUINGUE, SPANISH MACKEREL 


ersoni Lacépède. 


Puate V. DALAG, MUDFISH. 


Family Ophiocephatidar 


Pare VI. MAYAMAYA, RED SNAPPER. 
Lutianus dodecacanthus Blocker, 


Pure МИ, TALAKITOK, РОМРАМО. 


Caranz speciosus Porskàl. 


Pure VIII. LAPO-LAPO, GROUPER. 


Epinephelus megachir (Richardson) 


Piate IX. BANAK, MULLET. 


Мир cephatux Cuvier. 


PLATE X. BANGOS, MILKFISH. 
Chanos chanos Forskil. 


EDITORIAL. 


TYPHOONS, COCONUTS, AND BEETLES. 


teports are frequently seen of the destruction of considerable numbers 
of coconut trees by typhoons. As the chief coconut-producing districts 
of the Philippines are subject to typhoons, and as the tree thrives in 
exposed situations, I have been interested in seeing what damage is 
actualy done to it by storms. During several years of attention to this 
subject, 1 have yet to see the first sound trunk broken by the wind, or the 
list. tree nprooted, unless its root system had alrendy heen exposed ос 
weakened. ‘Typhoons doubtless do break sound coconut trees; but it 
must be rarely indeed, ‘Trunks extensively channeled by beetles are com- 
paratively often broken; and trees the roots of which have been laid 
bare by washing away the soil, or which grow in ground too wet to permit 
the healthy growth of the rools, are often overturned. However, the 
Joss of stich trees is not a serious matter. 
evere storms weaken the trees and set them back materially by 
and they sometimes destroy а considerable part 
even the very 


огу 
brenking the leave 
of the стор in sight by throwing down immature nuts 
young ones, but vigorous trees entirely ontgrow such injury within a year. 

However, in places where beetles, especially coconut weevils (ved 
beciles), Rhynchophorus ferrugineus Fabr, are a serious рев, violent 
ms furnish conditions for their entrance and multiplication and in 
y do damage which is neither insignificant nor transient, This 


this way 
weil. is ordinarily unable to penetrate: the thick and dense fibrous 


around the upper end of 


proteetioli made by the imbricate Је! Љахе: 
| the rhinoceros beetle 


ihe stem, and can only aii ck trees to wl 
(uang), Oryctes rhinoceros Linn., has already done some injury. ‘The 
breaking of the petioles, the tearing of the fibrous bases and the осе sional 
split cracks of the trunks, caused by severe storms, make it possible for 
the weevils {о enier many trees and so to multiply rapidly: onec in the 
ivee, this pest is decidedly more dangerous than (he wang. 

Mr. Е. B. Green, government entomologist of Ceylon, reports à remark- 
able inerease їп the number of red beetles alter а evelone which visited 
the Batticaloa disbiet in March, 1907. The beetles had been system- 
aticullv collected since 1908, the number decreasing steadily: the rec- 
ord for various plantalions being complete by months. Tn one case 
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where 199 had been caught in May and June of 1906, 1,906 were cap- 
tured in the same months of 1907. Tu another instance, the inerease in 
the same months was from 138 in 1906 to 3,889 m 1907. This increase 
was almost entirely in the number of beetles extracted from the standing 
trees. Mr. Green says: 3 

"p have found mea grown lare of the beetle (Ahynehophorus) in 
trees under conditions that indicate that they must have developed within a period 
oi six weeks. Tt seems possible thal the insect may reneh maturity in from 
eight to ten weeks’ lime.” 


full, 


: in which euch serious outbreaks, following typhoor 


The only ж 
ion of the beetles at all times. ‘This 


can be prevented, is by the suppres 


is impossible without such unity of action as is practicable only when 
demanded by law. Ав beetles are a pest throughout the Islands, legislation 
by the Insular Government is needed. The Provinces of La Laguna and 


single provinces can not deal effectively with beetles, ‘The Straits Settle- 
ments, the Federated Malay States, and Ceylon have for years had laws 
aimed at the suppression of beetles, and their value is well proved. 
Joconut products ave second only to ађасћ in the value of exports of the 
Philippines The beetles are probably at this time our most dangerous 
and most destruelive agricultural p Tt в hoped that the Legislature 
during its coming session will pass an Act providing for their suppression. 
B. B. COPELAND. 


CUTCH. 

Cutch, a product of the heartwood of Acacia catechu Wild., has been 
known from India and Burma for many у It is used ag a dye and 
for tanning. Considerable quantities were exported to Europe for use in 
dyeing cotton goods. The supply was not entirely uniform or reliable 
of the seattered manner of growth of the trees and the nomadic 
a When it was discovered U 
several of the different varieties Ne AP мана 
furnish excellent ду Pon at mangrove trees nau. bark which would 

à dye aud tanning material, they beg; 


as to the possibility of their furnishi egan to be considered 
Indian article 2 heir furnishing a cutch fo take the place of the 


It was foi ы ati i г 

S nis ue н һе сени tively simple matier to prepare {he man- 

g ark act and the supply of mang: 5 g с Е 
à k 4 5 mgroves was very great. Several 
companies started preparing the extract in the extensive ; i Я Bor 
n "t a ue on paring the extract in the extensis: swamps of Вог. 
ео; it succee: rki i reede не; i 
ded in the market and quickly superseded the Indian cuteh 


to such an extent il i 
E ап e hat this term is n i 
g je ; with refer 
йе Жапо сг w used mainly with reference to 
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When the uso of aniline dyes became common, it was found that the 
‘Bismarck browns would furnish a cheaper and more easily handled dye 
than entch ; consequently, the latter gradually ceased to be used as a dye. 
ft still had а very large field or usefulness as a tanning extract and the 
manufacturers felt very little concern at this loss of importance as a dye. 

"ће original cutch was a low grade product and was admitted to fhe 
United States free of duty. The mangrove extract was of a better 
quality and it was decided to place a tariff on it. By Treasury Decision 
No. 27197, of March 9, 1906, it was declared that mangrove extract 
should no longer be allowed free entry as cutch, but should be dutiable 
under paragraph 22 of the Customs Act of 1897. 

Cuteh, as a crude and low grade extrael, could not pay this duty and 
leave any profit for the manufacturer; consequently, the oldest of the 
firms in Borneo found it advisable to retire from business, There are still 
four companies making euteh in Borneo, but they ате shipping scarcely 
any of it to the United States because the duty takes away nearly all of 
the profits. 

The principal species of mangroves from which the bark extract is 
made are Rhizophora mucronata Lamk., R. conjugata L., Bruguiera gym- 
norrhiza Lamk., В. eriopetala W. & A., and Ceriops roxburghiana Arn, 
Other species are also used ; but these occur in the greatest quantity aud 
ave of the widest distribution. АП of these are found in abundance in the 
Philippines. 


T. W. Foxwortity, 


COAL IN THE CAGAYAN VALLEY. 


Coal has long been known to exist i (he Cagayan Valley in the 
vicinity of Alcalá, and last September Mr. R. N. Clark and I, both of 
the division of mines, Bureau of Science, had the opportunily of visiting 
several of the outcrops. 

‘Phe first was near Baggao, а small town about 10 kilometers up the 
Paret River, a stream joining the Cagayan at Alealá. "Се coal outerops 
in a small brook called the Wawing, about 3 kilometers north of the 
town. Here the seam is about a meter in thickness. Above the coal is 
a layer of clay gradually changing to a coarse sandstone; below 
sandy dar. his coal was worked for a short time during the Spanish 
régime and a large open-eut made, but alter the death of Ше owner the 
concession was allowed to lapse. 

About 2 kilometers west of this outerop, coal occurs in the hed of a 
s not possible to gauge the thickness 
y it is no greater than the first one 


а 


small stream flowing north. Tt wa 
of the seam here, but in all probabi 
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we visited. There is said to be better coal farther up the Paret Riv 
in the San José Valley, near the barrie of Taytay, but the swollen condi- 
tion of the river prevented a visit. Coal is also reported from the village 
of ''emblique near Baggao, on the south side of the Paret. 

‘The following description of coal outcrops in the vicinity of 
is from the report of Mr. R. N. Clark: 

"The village of Nasipiug, a barrio of Gattaran, is situated on the northeast bank 
of the Cagayan River and about 2 kilometers above the junction of the Chico 
Hiver. ‘Phe town was formerly a municipality and im a v ix district. 
However, at present the vice fields are deserted aud covered with a rank growth 
ot cogon grass and guava bushes, all the inhabitants with Ше exception 0 
families having migrated to the more profitable tobaceo-raising districts. 
still living in this place are so poor that it is seldom possible to obtain from them 
ions of any kind. 

“To the northeast of Nas 


asiping 


ping stretches a range of low, grass-eovered hills 
с located. visited lies N. 35° E. of 
iping and 9,8 Kilometers distant; Ше elevation by aneroid being 93 meters 
above the Cagayan River. This bed was on fire at the time of my visit, probably 
having caught from grass fires. It was burning at two places and also on the 
upper or north side, and an aren oblong in shape und about 500 square meters in 
extent had already been consumed. The surface is barren, baked eli 
meter below the level of the surrounding, unburned aren. The fumes 
from the burning coal are strong im sulphurous gas and some sulphur and alum 
ced with the clay overlying the deposit. Old residents of Nasiping say 
that many years ago a huge voleno existed in the nearby hills Lo the easi. 
‘the story has been passed down for severa] generations, so the eset location of 
the reported volcano is mob known, As no evidenees of former volcanic ity 
were found in the region it is probable that this story has its 0 in а 
former fire in the coal. 

“fhe only other outerop visited in this vicinity was exposed im the bed of a 
small estero 560 meters northwest of the burning bed. Several years ago a Mr. 
Anderson took out several tons ef coal from near this outerop. lt was burne 
on the steamer Chipaya, but it is reported that it was found necessary to mix 
with foreign coal to secure t the time of my visit, these 
workings were caved in and ov s, so T was unable to observe 
the thickness of the seam or examine the adjacent rock formation, The outerop 
in the nearby stream had a thickness of nearly a meters No solid formation 
as encountered for a distance of 30 meters im the stream above this outerop. 
"There and above, alternating beds of shale and cl fond. 

"Through the courtesy of Mr. 1f. J. Brown, J was able to secure a guide who 
took me to an outerop 22 to the northeast of the steel bridge neross 
the Tupong Creek and atout 4 kilometers north of Aleala, This outerop was 
found in the bed of Taray Creek, barrio of Maasin, and 45 meters above the Cag 
er. The coal at this place strikes north-northeast има. dips 30° to the west- 
northwest. Directly above is a layer of black clay and below a lighter colored 
variety, А coarse sandstone occurs 50 meters downstream, The coa! sean is but 
0.5 meter in thickness, and the natives say that an outcrop, only 15 centimeters 
thiek was formerly exposed a kilometer to the south and ou the south side of 
the main ridge.” 


among which the coal beds 
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General Physics: An Elementary Text-book for Colleges. By Henry Crew, Ph. D. 
Pp, sits Pric met, New York: The Maemillan Company, 1908. 
The Elements of Physics. А College Text-Book. By Edward L. Nichols and 
William S. Franklin. In three volumes: Vol. TL, Electricity and Magnetism. 
Cloth. Рр. viii4 New York: The Macmillan Cam: 
pany, 1907. 


Price, S140 не 


sit 


ERRATA. 


Tage 41, Diospyrus canomoi should read Diospyros canomo! A. DC. 

Page $2, Antiaris toxicara should read Antiaris toxicaria Lesch. 

Page 44, Sunasia Amori Blanco should read Lunasia amara Blanco. 

Page 70, Table JT, Хо. 22, 0.827 should read 0.997. 

Page 86, Under substances used for synthesis of ylangrlang oil, add linaloól and 

geraniol. 

Pave 146, Table УИ, Calcium oxide should read 61.9440 from bag; 62.049 from 
сап instead of 63.44% and 63.32%. 

50, Under Filaria mosquito, arribalzaga should read Arribalzaga, 

re 305, Voleanic fuel should read volcanio tuff. 
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